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FIGURE  S-l 


Area  D  lies  just  northeast  of  Colstrip  and  35  miles  from  Forsyth,  the  Rosebud 
County  seat.     The  largest  city  nearby  is  Billings,  120  miles  away. 


SUMMARY 


ROSEBUD  MINE 
AREA  D 

Action  under  Consideration 

Western  Energy  Company  has  submitted  an  application  to  mine  an  additional 
3,073  acres,  known  as  Area  D,  at  the  Rosebud  Mine  (fig.  S-l)  .  The  Commis- 
sioner of  the  Montana  Department  of  State  Lands  and  the  Secretary  of  the  De- 
partment of  the  Interior  are  required  to  make  a  decision  on  whether  to  issue 
the  necessary  approvals  for  mining. 

The  Company's  Proposal 

Western  Energy  proposes  to  mine  an  additional  68.5  million  tons  of  coal  in  the 
application  area.  Mining  would  take  place  over  18  years  at  an  average  rate  of 
3.8  million  tons  per  year.  If  the  application  is  approved,  the  company  could 
begin  operations  in  the  new  area  in  1985. 

Along  with  the  application,  the  company  has  submitted  future  plans  for  an 
eastward  and  westward  extension  of  Area  D,  known  as  the  life-of-mine  expan- 
sion. The  expansion  is  not  a  part  of  Western  Energy  Company's  application  for 
approval  to  mine.  The  life-of-mine  plan,  however,  is  analyzed  to  display  the 
cumulative  impacts  of  mining.  In  the  future  plans,  the  company  would  mine  an 
additional  19.3  million  tons  of  coal  from  1,309  acres.  The  expanded  mine 
would  close  at  the  end  of  23  years. 

Surma ry  of  Impacts 

Geology:  Impacts  on  geology  would  not  be  significant.  The  postmining 
topography  would  approximate  the  existing  topography,  but  would  be  gentler, 
with  lower  hilltops  and  broader  drainage  bottoms.  With  successful  revegeta- 
tion  of  the  disturbed  area,  erosion  rates  would  be  similar  to,  or  less  than, 
premining  rates.  Minor  ephemeral  tributaries  not  restored  during  reclamation 
may  redevelop  as  gullies.  This  would  not  affect  postmining  land  use  and  would 
not  release  a  significant  amount  of  sediment  downstream. 

Overburden  physical  and  chemical  characteristics  are  not  expected  to  ad- 
versely affect  postmining  revegetation  success. 

Hydrology:  Mining  in  the  application  area  would  dewater  the  Rosebud  coal 
aquifer  by  intercepting  ground  water  now  discharging  to  the  upper  Cow  Creek 
watershed.  Dewatering  could  reduce  alluvial  aquifer  flow  by  1.5  to  3.0 
percent.  Mining  would  also  remove  five  wells  and  three  seeps  in  the 
application  area  and  possibly  reduce  flows  and  water  quality  in  three  nearby 
springs,  two  beside  the  application  area  and  one  beside  the  life-of-mine 
expansion.  After  mining,  Western  Energy  would  drill  three  sub-McKay  wells  to 
replace  the  wells  and  one  of  the  potentially  affected  adjacent  springs. 

A  spoil  aquifer  would  develop  with  an  anticipated  total  dissolved  solids 
(IDS)  concentration  two  to  three  times  the  concentrations  now  in  the  Rosebud 
coal    and    overburden.      Spoil   water   would    discharge    to    upper    Cow   and  Pony 
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creeks.  Reclamation  of  unreclaimed  Northern  Pacific  spoil  next  to  Area  D 
would  decrease  the  total  volume  of  spoil  water  discharging  to  Cow  Creek.  The 
result  of  increased  TDS  concentrations  and  decreased  volume  would  be  an  in- 
crease in  TDS  concentrations  in  Cow  Creek  alluvial  water  by  1  to  2  percent 
from  mining  in  the  application  area  and  2  to  3  percent  from  mining  in  the 
life-of-mine  expansion.     Impacts  overall  would  not  be  significant. 

Soils :  Some  impacts  to  the  soil  resource  would  occur  during  soil  salvage, 
storage,  and  replacement.  These  include  reduction  of  soil  porosity,  altera- 
tion of  soil  structure,  and  dilution  of  organic  matter  levels  in  the  near- 
surface  horizon.  Microbial  activity  would  be  reduced,  at  least  temporarily, 
in  the  reconstructed  mine  soil.  Increased  rates  of  soil  loss  by  wind  and 
water  erosion  can  be  expected  prior  to  the  reestablishment  of  vegetation. 
Overall,  impacts  to  soils  would  not  be  significant. 

Vegetation;  During  reclamation,  Western  Energy  would  replace  the  major  pre- 
mining  vegetation  types.  The  only  exception  would  be  the  120  acres  of  crop- 
land, which  would  be  converted  to  rangeland.  Conversion  of  cropland  and  other 
areas  (e.g.,  mine  spoil,  disturbed  grassland,  ponds,  and  ranchyard)  to  range- 
land  would  increase  grazing  capacity. 

Mining  and  reclamation  would  decrease  species  diversity  and  create  a  less 
complex  mosaic  of  vegetation  for  several  decades  after  mining.  Ponderosa  pine 
(Pinus  ponderosa)  stands  with  diverse  canopy  and  tree  size  characteristics 
would  also  be  lost  for  several  decades,  or  longer.  If  reestablishment  of  pon- 
derosa pine  is  unsuccessful,  the  loss  would  be  a  significant  impact,  since  49 
percent  of  the  ponderosa  pine  vegetation  type  of  the  Rosebud  Mine  occurs  on 
the  Area  D  application  area  and  life-of-mine  expansion.  Otherwise,  impacts 
would  not  be  significant. 

Wildlife ;  Major  direct  impacts  to  most  wildlife  would  be  temporary  and  lim- 
ited to  the  area  of  disturbance.  Wildlife  species  dependent  upon  ponderosa 
pine,  shrub,  and  grassland  habitats  would  lose  nests,  forage,  and  shelter 
until  these  habitats  could  be  reestablished.  Also  lost  until  successful 
reclamation  would  be  habitat  for  pronghorn,  predators,  turkeys,  songbirds, 
raptors,  and  sharptail  grouse. 

Climate :  Mining  in  Area  D  would  not  affect  the  climate.  Particulate  emis- 
sions would  remain  at  or  near  ground  level,  and  total  emissions  would  be  too 
small  to  affect  either  precipitation  or  radiation  balance. 

Air  Quality:  Total  suspended  particulate  concentrations  in  the  Colstrip  area 
would  change  little  due  to  mining  in  either  the  Area  D  application  area  or 
life-of-mine  expansion. 

Employment  and  Income:  The  jobs  provided  by  mining  over  the  life  of  Area  D 
would  replace  those  phased  out  in  Area  E.     No  new  jobs  would  be  created. 

Social  Conditions:  Since  Area  D  would  not  create  new  jobs,  it  would  not  in- 
crease the  population  of  Rosebud  County,  Colstrip,  or  Forsyth.  The  population 
of  Rosebud  County,  Colstrip,  and  Forsyth  peaked  in  1982  and  1983.  It  is  pro- 
jected to  decline  through  1986  and  remain  relatively  stable  thereafter.  The 
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population  attributable  to  Area  D  would  account  for  approximately  30  percent 
of  all  direct  coal-related  population  in  Rosebud  County.  Area  D  employment 
would  contribute  to  the  stability  of  Colstrip's  social  life,  especially  during 
the  period  of  population  decline  after  the  completion  of  Colstrip  Generating 
Units  3  and  4. 

Social  and  Community  Services;  The  strain  placed  on  Colstrip's  and  Rosebud 
County's  social  and  governmental  services  in  the  past  is  over.  Service 
expansions  and  improvements  coupled  with  a  declining  construction  population 
have  combined  to  create  a  service  system  sufficient  for  the  area's  needs. 
Each  community  service  has  idle  capacity  and  could  absorb  additional  clients. 
The  population  related  to  Area  D  already  resides  in  the  area  and  does  not 
constitute  a  new  population  to  be  served. 

Fiscal  Conditions;  Mining  would  generate  $304.6  million  in  tax  revenues  for 
local  school  districts  and  county,  state,  and  federal  governments  over  the 
life  of  Area  D. 

Land  Use;  Mining  of  the  Area  D  application  area  and  life-of-mine  expansion 
would  temporarily  suspend  grazing  on  a  maximum  of  2,110  acres  of  rangeland  and 
eliminate  wheat  and  hay  production  on  approximately  120  acres.  This  impact 
would  be  minor. 

Transportation;  Area  D  would  not  noticeably  change  either  train  or  highway 
traffic  levels  in  Rosebud  County. 

Recreation ;  Since  Area  D  would  not  increase  population,  no  impact  on 
recreation  facilities  or  sites  in  or  near  Colstrip  is  expected. 

Cultural  Resources;  One  prehistoric  site  eligible  for  listing  on  the  National 
Register  of  Historic  Places  may  be  disturbed  by  vandalism  and  theft  during 
mining  in  the  application  area.  Six  additional  sites  would  be  destroyed  by 
mining  in  the  life-of-mine  expansion. 

Aesthetics ;  Western  Energy's  operations  would  initially  destroy  the  landscape 
of  the  mine  area.  After  mining,  reclamation  would  blend  the  minesite  with 
surrounding  lands.  In  the  long  term,  as  ponderosa  pine  woodlands  regrow, 
aesthetic  impacts  would  not  be  significant. 
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Introduction 


THE  EIS:    WHY  IT  IS  WRITTEN 
\W  TAKES  PART 

mm  decisions  rust  be  made 

Western  Energy  Company  proposes  to  expand  the  Rosebud  Mine  into  Area  D.  The 
mine  is  located  in  Rosebud  County,  just  northeast  of  Colstrip.  Western  Energy 
must  obtain  approval  from  the  Montana  Department  of  State  Lands,  in  accordance 
with  the  Montana  Strip  and  Underground  Mine  Reclamation  Act,  and  the  U.S. 
Department  of  the  Interior,  Office  of  Surface  Mining,  in  accordance  with  the 
Surface  Mining  Control  and  Reclamation  Act.  If  approved,  mining  in  the 
application  area  would  begin  in  1985. 


THE  EIS 

The  Department  of  State  Lands  (DSL)  and  the  U.S.  Department  of  the  Interior 
(DOI)  have  determined  that  a  decision  on  Western  Energy's  application  may 
"significantly  affect  the  quality  of  the  human  environment."  Therefore, 
before  making  a  decision  on  the  company's  application,  DSL  and  DOI  arc 
required  to  prepare  an  environmental  impact  statement  (EIS)  (Montana  Environ- 
mental Policy  Act  [MEPA] ,  1971,  and  National  Environmental  Policy  Act  [NEPA] , 
1969).  Within  DOI,  the  Office  of  Surface  Mining,  Reclamation  and  Enforcement 
(OSM)  is  the  lead  agency. 

As  directed  by  MEPA  and  NEPA,  DSL  and  DOI  will — 

(1)  issue  this  draft  EIS. 

(2)  encourage  and  accept  public  comments  on  the  draft. 

(3)  issue  a  final  EIS  that  contains — 

(a)  corrections  or  clarifications  of  the  draft  text  and 

(b)  responses  to  public  comments. 

After  publishing  the  final  EIS,  DSL  and  DOI  must  make  a  decision  on 
Western  Energy's  application.  The  Department  of  State  Lands  can  make  a 
decision  no  sooner  than  15  days  following  publication  of  the  final  EIS;  DOI 
can  make  a  decision  no  sooner  than  30  days  following  publication  by  the  U.S. 
Environmental  Protection  Agency  that  the  final  EIS  is  available  for  public 
review  and  comment . 

The  EIS  analyzes  (1)  the  company's  proposal,  (2)  the  lands,  people,  and 
resources  that  the  proposal  would  affect,  and  (3)  the  consequences  (or 
impacts)  of  the  proposal.  The  EIS  does  not  present  DSL's  or  DOI's  decision. 
The  document  is  used  as  one  of  the  tools  in  making  the  decisions.  The  prepa- 
ration of  the  EIS  helps  ensure  the  proposed  operation  is  well  planned,  that 
the  environmental  impacts  of  the  proposed  action  are  analyzed,  and  that  the 
concerns  of  all  agencies,  organizations,  and  citizens  are  considered  before  a 
decision  is  made. 
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PREVIOUS  DOOMftTTS  AND  RESEARCH 

This  EIS  analysis  draws  data  from  many  sources.  Each  source  is  listed 
under  Literature  Cited  at  the  end  of  the  EIS.  Two  of  these  documents  deserve 
special  mention  here. 

Of  primary  importance  to  the  EIS  is  Western  Energy's  application  for  a 
new  mining  permit  (Western  Energy  Company,  1984).  The  application,  a  10- 
volume  set  accompanied  by  reports  on  individual  topics,  contains  detailed, 
comprehensive  data  on  most  of  the  subjects  in  the  EIS.  The  data,  collected 
over  the  last  decade,  range  broadly,  covering  such  subjects  as  hydrology, 
vegetation,  soils,  archaeological  sites,  wildlife,  and  aquatic  ecology.  Much 
of  the  information  found  in  the  EIS  comes  from  information  and  analyses  in  (or 
incorporated  by  reference  in)  the  permit  application.  For  those  interested, 
the  application  is  available  for  review  at  the  Department  of  State  Lands, 
Helena  and  Billings,  the  Office  of  Surface  Mining,  Denver,  and  the  office  of 
the  Rosebud  County  Clerk  and  Recorder. 

Also  important  to  the  EIS  is  the  Rosebud  Mine  Comprehensive  Environmental 
Impact  Study,  published  in  final  form  in  July  1983.  The  comprehensive  study 
contains  information  on  the  cumulative  effects  of  mining  the  entire  Rosebud 
Mine,  including  Area  D.  For  further  information  on  the  mine,  the  reader  is 
directed  to  the  comprehensive  study,  which  may  be  obtained  from  the  Department 
of  State  Lands,  Capitol  Station,  Helena,  Montana  59620,  and  is  hereby  incor- 
porated into  the  EIS  by  reference.  A  summary  of  the  cumulative  impacts  of  the 
entire  mine  is  included  in  this  document  as  appendix  C. 


SCOPE  OF  ANALYSIS 

The  EIS  analyzes  both  the  immediate  and  cumulative  effects  of  Western  Energy's 
mining  and  reclamation  plan.  Included  in  the  analysis  are  the  impacts  the 
mine  would  have  on  the  physical  environment — on  soils,  vegetation,  water  qual- 
ity, air  quality,  and  a  number  of  other  resources.  Also  included  are  impacts 
on  the  human  environment — on  land  use,  fiscal  conditions,  social  conditions, 
and  cultural  resources.  The  text  generally  covers  both  the  impacts  directly 
from  mining  and  those  resulting  from  increases  in  employment  and  economic 
activity. 

The  EIS  analyzes  two  levels  of  mine  development:  (1)  Western  Energy's 
application  (18-year)  mine  plan,  for  which  a  permit  application  has  been 
submitted  and  (2)  the  life-of-mine  (23-year)  plan,  an  operation  that  extends 
the  mine  both  east  and  west. 

The  scope  of  the  EIS  was  established  by  DSL,  OSM,  and  the  public.  In 
June  1984,  DSL  and  OSM  mailed  350  questionnaires  to  interested  persons  to 
obtain  public  comment  on  the  proposed  mine  and  to  help  identify  any  signifi- 
cant issues  which  would  have  to  be  addressed  in  an  EIS.  A  notice  of  intent  to 
prepare  a  draft  EIS,  including  a  request  for  public  participation  in  the 
determination  of  the  scope  of  the  issues,  was  published  in  the  Federal  Regis- 
ter. Public  concerns  expressed  in  the  eight  responses  to  the  questionnaire 
and  the  Federal  Register  notice  are  listed  below. 
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Would  Area  D  affect  any  threatened  or  endangered  species? 

Would  Area  D  affect  any  nesting  migratory  birds  or  their  habitats? 

Would  salt  movement  and  subsurface  infiltration  affect  the  area 
above  the  water  table? 

How  would  mining  affect  recharge  areas  critical  to  downstream 

reaches  in  the  Colstrip  vicinity? 

How  would  mining  affect  nearby  wells? 

How  would  mining  affect  surface  water  in  the  Pony,  Cow,  and  Spring 
Creek  drainages? 

Would  reclamation  be  able  to  return  lands  to  small  grains 
production? 

Would  reclamation  successfully  establish  deciduous  shrub  and 
ponderosa  pine  communities  in  the  headwaters  of  Pony  and  Spring 
Creeks? 

What  mining  methods  would  the  company  use? 

What  safety  would  there  be  for  miners? 

How  would  the  landscape  be  restored? 

How  would  Area  D  affect  air  quality? 

The  analysis  in  the  EIS  is  a  projection  of  what  would  happen  if  the  mine 
opens  and  if  certain  "assumptions"  about  the  future  (the  18-year  plan,  the 
23-year  plan)  are  correct.  An  example  of  an  assumption  is  the  mine  employment 
schedule  contained  in  chapter  III,  Employment  and  Income.  Another  example  is 
the  amount  of  coal  to  be  mined  each  year,  listed  in  chapter  I.  The  projec- 
tions, based  on  the  assumptions,  are  accurate.  But  the  future,  as  always,  is 
uncertain. 


AGENCY  RESPONSIBILITIES 


A  number  of  agencies  have  participated  in  the  writing  or  review  of  this  EIS 
and  several  will  also  participate  in  the  issuance  of  permits  necessary  for  the 
proposed  mining  operation. 


I\ 'on  tana  Department  of  State  Lands 

The  Department  of  State  Lands  (DSL)  administers  the  Montana  Strip  and  Under- 
ground Mine  Reclamation  Act  (82-4-201  et  seq.  MCA),  under  which  Western  Energy 
has  applied  for  a  permit.  The  act  provides  for  protection  of  environmental 
and  cultural  resources  in  and  around  the  proposed  mining  area. 
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The  strip  mine  act  was  passed  in  1973.  It  requires  that  a  company  in- 
tending to  remove  coal  first  obtain  a  permit  from  the  Department  of  State 
Lands.  In  its  permit  application  a  company  must  submit  a  plan  that  meets  all 
the  requirements  of  the  act.  For  instance,  the  plan  must  show  that  the  com- 
pany will  salvage  and  replace  all  topsoil;  restore  the  mined  land  to  the 
approximate  premining  contour;  plant  a  permanent  and  diverse  cover  of  vegeta- 
tion composed  mainly  of  native  species;  protect  alluvial  valley  floors;  and 
preserve  the  essential  hydrologic  functions  of  streambeds. 

Typically,  after  receipt  of  an  application,  the  Department  issues  a 
"deficiency"  letter.  The  letter  points  out  to  the  company  the  parts  of  the 
mine  plan  that  do  not  meet  the  law.  The  company  then  changes  the  plan. 
Through  frequent  meetings  and  the  use  of  the  deficiency  letter  (and  often  a 
second  letter),  the  mine  plan  is  continually  improved.  When  the  plan  has 
adequately  addressed  all  provisions  of  the  law,  the  Department  makes  its 
decision. 


Office  of  Surface  Mining 

In  1977  Congress  passed  the  Surface  Mining  Control  and  Reclamation  Act 
(SMCRA).  The  Department  of  the  Interior,  Office  of  Surface  Mining  (OSM) , 
administers  the  act.  Under  SMCRA,  DSL  developed  a  "permanent  regulatory 
program,"  which  delegated  to  DSL  on  April  1,  1980,  the  responsibility  for 
regulating  coal  mining  on  private  lands.  Through  a  cooperative  agreement,  OSM 
then  delegated  its  regulatory  authority  to  DSL  for  federal  lands. 

Although  the  Department  of  the  Interior  has  thus  delegated  its  regulatory 
authority,  it  cannot,  under  SMCRA  or  the  Mineral  Leasing  Act,  delegate  its 
responsibility  to  approve  mining  plans,  carry  out  the  provisions  of  the 
National  Environmental  Policy  Act,  or  to  comply  with  other  laws,  regulations, 
and  executive  orders  pertaining  to  coal  mining.  Moreover,  even  though  DSL  is 
now  the  main  agency  regulating  coal  mining  in  Montana,  OSM  oversees  DSL's  work 
to  be  sure  the  regulatory  program  complies  with  SMCRA.  As  part  of  its  respon- 
sibility under  the  National  Environmental  Policy  Act,  OSM  is  also  cooperating 
with  the  Department  in  writing  this  EIS. 


Montana  Department  of  Health  and  Environmental  Sciences 

Western  Energy  has  applied  to  the  Air  Quality  Bureau  of  the  Department  of 
Health  and  Environmental  Sciences  for  an  amendment  to  its  air  quality  permit 
(No.  1483)  for  the  Rosebud  Mine.  The  amended  permit  would  be  extended  to 
cover  emissions  from  Area  D's  surface  operations.  Emissions  from  the  coal- 
processing  facilities,  located  in  Area  E,  are  covered  in  the  existing  permit. 

Western  Energy  must  obtain  an  MPDES  (Montana  Pollutant  Discharge  Elimina- 
tion System)  surface  water  permit  from  the  Water  Quality  Bureau.  The  permit 
would  cover  surface  water  discharges  from  pits  and  ponds.  Discharges  would 
have  to  meet  effluent  limitations  and  water  quality  standards  established  by 
the  Montana  Board  of  Health  and  Environmental  Sciences. 
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State  Historic  Preservation  Office 

The  State  Historic  Preservation  Office  has  the  responsibility  to  cooperate 
with  and  to  advise  the  Department  of  State  Lands  when  potentially  valuable 
historical,  archaeological,  or  other  cultural  resources  are  located  in  a 
project  area  (Montana  Strip  and  Underground  Mine  Reclamation  Act  [MCA  82-4-201 
through  82-4-228],  the  Montana  Antiquities  Act  [MCA  22-3-401  through  22-3- 
442],  and  the  National  Historical  Preservation  Act  [P.L.  89-665  as  amended  and 
reauthorized  by  Executive  Order  11593]).  Part  of  the  advice  given  to  the 
Department  may  include  comments  on  a  company's  plan  for  impact  mitigation  of 
sites  eligible  for  nomination  to  the  National  Register  of  Historic  Places. 
The  office  also  reviews  the  EIS  to  ensure  compliance  with  cultural  resource 
regulations. 

Prior  to  mining,  the  State  Historic  Preservation  Office  is  responsible 
for  issuing  antiquities  permits  for  projects  on  state-owned  lands.  The  office 
seeks  determinations  from  the  Keeper  of  the  National  Register  for  sites 
believed  to  be  eligible  for  listing  on  the  National  Register  of  Historic 
Places.  During  mine  operation,  the  Department  of  State  Lands  is  responsible 
for  monitoring  compliance  with  historic  preservation  and  monitoring  plans. 

U.S.  Fish  arid  Wildlife  Service 

The  U.S.  Fish  and  Wildlife  Service  administers  the  Endangered  Species  Act,  as 
reauthorized  in  1982,  and  the  Bald  Eagle  Protection  Act  of  1940  (as  amended). 
Federal  agencies  (in  this  case,  the  Office  of  Surface  Mining)  involved  in 
actions  potentially  affecting  threatened  or  endangered  species  must  prepare  a 
biological  assessment  to  comply  with  the  Endangered  Species  Act.  If  the 
assessment  determines  impacts  would  adversely  affect  threatened  or  endangered 
species,  the  preparing  agency  consults  with  the  Fish  and  Wildlife  Service  to 
find  measures  to  protect  the  affected  species. 


ALTERNATIVES  UNDER  OCNSIDER&TICN 

DSL  and  DOI  have  analyzed  five  alternatives  that  bound  the  range  of  decisions 
available  to  the  agencies. 

1.  Approve  the  Application  as  Proposed 

The  environmental  effects  of  approving  the  application  are  contained  in 
chapter  III. 

2.  Reject  the  Application 

The  Department  or  OSM  may  reject  an  application  that  does  not  meet  the 
requirements  of  the  permanent  regulatory  program.  The  effects  of  rejection  are 
described  in  chapter  IV. 
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3.  Select ivel}'  Rejecting  Approval 

DSL  or  DOI  can  reject  approval  for  mining  specified  areas.  The  specified 
areas  would  include,  for  example,  those  having  special,  exceptional,  critical, 
or  unique  characteristics,  or  where  mining  would  affect  the  use,  enjoyment,  or 
fundamental  character  of  neighboring  land  having  the  above  special  character- 
istics (82-4-227  MCA).  The  specified  areas  could  also  include  those  that 
could  not  meet  state  and  federal  reclamation  standards. 

DSL  and  OSM  have  not  at  this  time  identified  any  lands  for  selective 
rejection,  but  that  does  not  preclude  such  action  following  review  of  this 
EIS.  The  public  Is  invited  to  comment  on  this  alternative  and  if  such  areas 
are  identified,  they  will  be  analyzed  in  the  final  EIS. 

4.  Approve  Mining  with  Special  Conditions  (Preferred  Alternative) 

If  parts  of  the  proposed  plan  were  considered  unacceptable,  DSL  and  DOI  could 
approve  mining  with  special  conditions.  Modifications  identified  in  this  EIS 
that  would  reduce  the  impacts  of  the  mine  are  listed  as  separate  sections  at 
the  end  of  each  subject  in  chapter  III.  These  sections  are  titled  "Mitigating 
Measures. " 

5.  No  Action 

The  no-action  alternative  was  evaluated  by  OSM  and  determined  not  to  be  rea- 
sonable because  the  company  has  fulfilled  the  requirements  of  its  federal 
lease  and  has  filed  a  complete  permit  application  with  OSM.  Therefore,  a 
decision  by  the  Secretary  of  the  Interior  regarding  approval  of  the  mining 
plan  and  issuance  of  a  federal  permit  to  mine  coal  is  required  by  law.  How- 
ever, for  OSM,  the  impacts  to  the  human  environment  of  implementing  the  no- 
action  alternative  would  be  the  same  as  those  of  rejecting  the  application. 
Thus,  for  the  purpose  of  this  EIS,  these  alternatives  are  considered  equiva- 
lent and  the  no-action  alternative  is  not  analyzed  further. 


OGPvlPAKISa;  CF  ALTERNATIVES  CONSIDERED 

DSL  and  DOI  are  now  considering  three  alternatives:  approve  the  application 
as  submitted,  reject  the  application,  or  approve  the  application  with  special 
conditions.  Approving  the  application  as  submitted  would  have  many  impacts, 
but  most  would  be  minor.     Among  the  impacts: 

•  The  replacement  of  five  wells  and  three  seeps  destroyed  by  mining  with 
three  wells. 

•  A  5-percent  increase  in  total  dissolved  solids  concentrations  in  the 
alluvial  water  of  the  upper  reaches  of  Cow  Creek. 

•  The  unavoidable  short-term  impacts  on  soils,  including  a  reduction  in 
soil  porosity,  a  breakdown  of  structure,  a  dilution  of  organic  matter, 
and  a  reduction  in  microbial  activity. 
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•  The  elimination  of  120  acres  of  cropland. 

•  The    potential    loss,    at    least    in    the    short    term,    of    ponderosa  pine 
forests,  plant  diversity,  and  the  complex  mosaic  of  vegetation  types. 

•  The  temporary  loss  of  3,465  acres  of  wildlife  habitat. 

•  The  destruction  of  six  cultural  resource  sites. 

Approval  of  the  proposal  with  special  conditions  would  have  many  of  these 
same  impacts.  However,  to  the  extent  that  special  conditions  are  imposed,  the 
impacts  would  be  reduced. 

Application  rejection  would  eliminate  many  of  the  detrimental  impacts  of 
application  approval.     But  the  rejection  would  create  other  adverse  effects: 

•  The  loss  of  up  to  130  jobs. 

•  A  decline  in  the  population  of  Colstrip  and  Rosebud  County  as  a  result  of 
the  job  loss. 

•  The   loss   of   $304.6  million   in   tax   revenues   that  would  otherwise  go  to 
county,  state,  and  federal  governments. 


OTHER  ALTERNATIVES 
Technical  Alternatives 

DSL  and  OSM  also  considered  alternative  ways  of  mining  the  coal  at  the  Rosebud 
Mine,  but  other  methods  are  either  impractical  or  inferior  to  the  proposed 
dragline  strip-mining  operation  proposed  by  Western  Energy.  As  a  result,  no 
alternative  mining  methods  have  been  analyzed  in  detail  in  this  EIS. 
Alternative  mining  methods  considered  but  rejected  include  auger  mining, 
underground  mining,  and  truck-and-shovel  mining. 

Although  practiced  in  some  nearby  mines,  truck-and-shovel  mining  has  one 
major  drawback:  high  cost.  Where  the  company  must  selectively  handle  toxic 
overburden,  truck-and-shovel  mining  may  be  preferred,  despite  the  cost.  At 
the  Rosebud  Mine,  this  is  not  the  case. 

Underground  mining  has  several  disadvantages.  Although  an  underground 
method  would  not  disturb  the  soil  and  rock  strata  overlying  the  coal,  the  land 
surface  could  subside  after  mining,  as  the  underground  mine  workings 
collapsed.  The  resulting  depressions  and  holes  would  limit  land  use  for 
livestock  grazing.  A  further  problem  might  be  underground  coal  fires,  which 
can  start  where  unmined  coal  is  exposed  to  air.  Such  fires  have  burned  for 
years,  despite  repeated  efforts  to  extinguish  them.  Underground  mining  also 
recovers  considerably  less  coal  than  strip  mining:  the  most  efficient 
techniques  recover  about  80  percent,  compared  to  over  94  percent  Western 
Energy  expects  to  recover. 
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Auger  mining  could  be  used  in  conjunction  with  strip  mining  to  recover 
additional  coal  in  highwalls  and  alopg  outcrops.  In  highwalls,  for  example, 
the  auger  could  bore  into  the  coal  seams  beyond  the  economic  limit  of  over- 
burden removal  for  coal  stripping.  Auger  mining,  in  this  case,  would  not 
replace  strip  raining,  but  would  be  used  as  a  minor  supplement  to  the  strip- 
mining  methods  already  proposed. 

Auger  mining,  like  underground  mining,  has  two  drawbacks.  The  holes  left 
by  the  auger  would  be  costly  and  difficult  to  seal.  In  addition,  the  company 
would  recover  less  than  50  percent  of  the  coal,  leaving  the  remaining  coal 
unrecoverable  by  conventional  techniques. 


Chapter  I 


WESTERN  ENERGY  CCMPANY'S 
PROPOSAL 

Area  D  lies  one  mile  northeast  of  Colstrip,  Montana.  It  is  one  of  five  mining 
units  in  the  Rosebud  Mine  (fig.  1-1)  and  is  the  only  unit  that  has  not  been 
mined  by  Western  Energy  in  the  past.  Some  nearby  lands  were  mined  by  the 
Northern  Pacific  from  1925  to  1948.  Mining  in  Area  D  would  probably  begin  in 
1985,  when  the  coal  in  Area  E  is  depleted. 

Western  Energy  has  two  plans  for  Area  D.  The  first  is  the  application 
plan,  submitted  by  the  company  to  obtain  a  permit  to  mine.  This  plan  covers 
3,073  acres  in  section  13,  14,  15,  22,  23,  24,  25,  26,  27,  and  35  of  T2N,  R41E 
(fig.  1-2).  In  this  plan  the  company  would  disturb  2,615  acres  over  18  years: 
1,708  acres  would  be  mined  and  another  .907  acres  would  be  disturbed  for  road 
building,  stockpiles,  facilities,  and  similar  uses.  Of  the  entire  3,073-acre 
area,  2,457  acres  would  be  bonded  for  mining-level  disturbance,  48  acres  for 
facilities-level  disturbance,  and  568  acres  for  associated  disturbance. 

The  second  plan  would  extend  the  application  area  both  east  and  west. 
The  eastern  extension  would  lie  within  sections  19,  29,  and  30  of  T2N,  R42E, 
the  western  extension  within  sections  22  and  27  of  T2N,  R41E  (fig.  1-2).  The 
extensions  together  total  1,309  acres,  of  which  850  acres  would  be  disturbed. 
The  eastern  extension  is  not  included  in  the  application  plan  because  of  legal 
questions  surrounding  surface  owner  consent  and  because  data  on  soils,  over- 
burden, hydrology,  and  other  environmental  resources  are  still  being  collect- 
ed. The  western  extension  was  not  included  because  Western  Energy  must  first 
obtain  permission  to  mine  within  1,000  feet  of  the  Colstrip  Townsite  Expansion 
Subdivision  boundary.  Western  Energy  expects  to  formally  submit  plans  for  the 
entire  Area  D  unit  as  soon  as  the  company  has  the  permission  to  mine  and  the 
necessary  data. 

By  extending  the  application  area  both  east  and  west,  Western  Energy 
would  create  a  mining  unit  totalling  4,382  acres.  In  the  total  area,  3,465 
acres  would  be  disturbed — 2,161  acres  by  mining  and  another  1,304  acres  by 
related  activities.     The  entire  Area  D  operation  would  last  23  years. 


COAL  RESERVES 

Two  of  Area  D's  coal  seams,  the  Rosebud  and  the  McKay,  are  mineable  by  today's 
surface-mining  technology.  Western  Energy,  however,  would  mine  only  the  Rose- 
bud seam,  the  upper  of  the  two.  The  8-foot  McKay  seam,  lying  an  average  of  23 
feet  below  the  Rosebud,  is  of  poorer  quality,  containing  more  sulfur,  iron, 
and  sodium  than  the  Rosebud  seam  (table  1-1).  The  iron  causes  slagging  at 
normal  boiler  operating  temperatures;  the  sodium  increases  the  likelihood  of 
boiler  tube  deterioration.  Because  of  the  lower  quality  of  the  McKay  coal,  on 
June  4,  1979,  the  Montana  Board  of  Natural  Resources  and  Conservation  prohib- 
ited the  use  of  McKay  coal  either  as  an  exclusive  fuel  or  in  combination  with 
the  Rosebud  coal  in  Colstrip  Generating  Units  3  and  4.     Western  Energy  has  not 
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1-4  /  Coal  Reserves 
TABLE  1-1 

Coal  Quality  as  Received 


Coal  Seam 


Measure  Rosebud  McKay 

BTU  per  pound                                                  8,474  8,460 

Percent  moisture                                             26.34  27.46 

Percent  ash                                                         8.9  7.48 

Percent  sulfur                                                  0.78  1.40 

Source:     Western  Energy,  1984,  vol.  4,  app.  F;  Charles  Rose,  Western  Energy 

Company,  pers.  comm.,  May  17,  1984. 
Note:     Figures  are  approximate  weighted  averages. 


found  a  market  for  the  McKay  coal  and  does  not  plan  to  mine  the  seam,  although 
the  nearby  Big  Sky  Mine  does  mine  and  market  a  blend  of  the  McKay  and  Rosebud 
coal . 

The  Rosebud  seam  within  the  application  area  contains  68.5  million  tons 
of  economically  recoverable  coal.  Western  Energy  would  mine  these  reserves 
over  18  years  at  an  annual  average  rate  of  3.8  million  tons  per  year  (table 
1-2).  The  life-of-mine  expansion  contains  19.3  million  tons  of  recoverable 
coal,  which  would  be  mined  over  5  more  years  at  the  same  average  annual  rate 
of  3.8  million  tons  per  year  (table  1-2).  About  6  percent  of  the  reserves  in 
either  plan  would  be  lost  to  waste,  spillage,  and  limits  on  coal-extraction 
technology. 

TABLE  1-2 

Area  D  Coal  Production  and  Land  Disturbance 


Application  Area  (18  years)   Total  Area  (23  years) 


Coal  Production 

Disturbance 

Coal  Production 

Disturbance 

Year 

(millions  of  tons) 

(acres) 

(millions  of  tons) 

(acres) 

1985 

2.0 

74 

2.0 

77 

1986- 

-2001 

4.0  (yearly) 

153  (yearly) 

4.0  (yearly) 

158  (yearly) 

2002 

2.5 

93 

4.0 

158 

2003- 

-2006 

-0- 

-0- 

4.0  (yearly) 

158  (yearly) 

2007 

-0- 

-0- 

1.8 

78 

TOTAL 

68.5 

2,615 

87.8 

3,465 

Source:     Charles  Rose,  Western  Energy  Company,  pers.  comm.,  May  17,  1984. 
Note:     Acreage  differences  between  the  application  area  and  total  area  for 
1985-2001  result  from  averaging. 


1-6  /  Coal  Reserves 


Western  Energy  proposes  to  ship  part  of  the  coal  from  Area  D  to  the  Cor- 
ette  Generating  Plant  in  Billings,  part  to  Colstrip  Generating  Units  1  and  2, 
and  the  rest  to  short-term  "odd-lot"  customers. 

The  company  would  lease  all  Area  D  coal  from  Burlington  Northern  Inc.  and 
the  federal  government  (fig.  1-3).  Of  the  4,382  acres  of  surface  in  Area  D, 
the  company  would  lease  ahout  half  from  Burlington  Northern  Inc.  The  remain- 
der is  owned  by  Western  Energy,  Sunlight  Development  Company,  and  a  privately 
owned  ranch  called  Genie  Land  and  Livestock  Company  (fig.  1-4).  Not  all  coal 
and  surface  leases  have  been  acquired,  but  Western  Energy  plans  to  have  nego- 
tiated all  leases  for  the  Area  D  application  area  by  the  time  of  the  permit 
decision. 

In  the  life-of-mine  expansion,  the  surface  owned  by  the  private  ranch  is 
now  the  subject  of  a  law  suit.  Section  82-4-224  of  the  Montana  Strip  and 
Underground  Mine  Reclamation  Act  provides  that,  where  the  mineral  and  surface 
estates  of  state  or  private  land  are  split,  the  applicant  for  a  permit  to 
strip  mine  must  include  in  his  application  the  surface  owner's  waiver  or  con- 
sent to  allow  the  applicant  to  strip  mine.  If  the  application  does  not  con- 
tain this  documentation,  the  Department  of  State  Lands  cannot  issue  a  permit. 
The  owner  of  the  private  ranch  property  has  refused  to  grant  a  waiver  or  con- 
sent. Western  Energy  Company  has  filed  suit  in  Rosebud  County  against  the 
landowner  and  the  Department  of  State  Lands.  Western  Energy  contends  that  the 
landowner's  predecessor  in  interest  granted  a  waiver  by  accepting  a  deed  to 
the  surface  estate  only.  As  an  alternative,  the  company  contends  that  the 
statute  requiring  surface  owner  consent  is  unconstitutional. 


MINING  PLAN 
Facilities 

Western  Energy  would  haul  coal  to  the  southern  end  of  Area  D,  into  Area  E,  and 
dump  the  coal  at  the  Area  E  facilities.  No  new  facilities  would  be  built, 
except  for  a  200-f oot-long  haul  road  overpass  across  the  Burlington  Northern 
railroad.  The  coal  would  be  loaded  at  the  Area  E  siding  onto  unit  trains  or 
routed  along  a  conveyor  to  Colstrip  Units  1  and  2. 

Facilities  new  used  for  Area  E  that  would  continue  in  use  include  the 
following  (fig  1-5):  the  railroad  siding  for  loading  unit  trains,  several 
steel-framed  structures,  a  maintenance  shop,  change  rooms,  bath  facilities, 
fuel  tanks,  the  truck  dump,  the  primary  and  secondary  crusher,  the  coal  stock- 
pile, and  the  train-loading  station. 

Mining  Method 

Western  Energy  proposes  to  strip  mine  Area  D  with  a  dragline,  first  digging  a 
long  boxcut  (the  first  cut  of  the  mine)  alongside  the  Rosebud  cropline  or  the 
last  pit  excavated  by  the  Northern  Pacific  Railroad.  Mining  would  advance 
west  and  north  in  a  semicircular  pattern,  as  the  dragline  digs  successive 
strips  one  beside  the  other  (fig.  1-2). 


Mining  Plan  /  1-7 
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Before  any  overburden  excavation,  scrapers  would  strip  the  soil,  first 
taking  6  to  8  inches  of  topsoil  and  then  approximately  2  feet  of  subsoil. 
Drills  would  then  bore  into  the  overburden,  the  drill  holes  would  be  filled 
with  explosives,  and  the  overburden  would  be  blasted.  The  dragline  and  some- 
times scrapers  would  strip  the  broken  overburden  down  to  the  Rosebud  seam. 

After  cleaning  the  Rosebud  coal  surface,  the  company  would  drill  and 
blast  the  Rosebud  coal.  Seventeen-cubic-yard  shovels  would  load  the  coal  into 
120-ton  coal  trucks.  The  trucks  would  haul  the  coal  to  the  Area  E  facilities, 
where  the  coal  would  be  crushed  before  stockpiling  or  loading  onto  trains. 

During  boxcut  excavation,  scrapers  would  place  topsoil  and  subsoil  in 
segregated  storage  piles.  During  succeeding  dragline  passes,  the  scrapers 
would  immediately  respread  the  soil  on  mined-out  lands  that  had  been  covered 
with  overburden  and  regraded.  Because  of  the  uneven  shape  of  the  mining  area, 
Western  Energy  would  again  have  to  stockpile  some  soil  in  the  northern  and 
eastern  parts  of  the  mine  area.  The  company  would  seed  all  soil  stockpiles  to 
prevent  erosion  losses. 

Overburden  taken  from  the  initial  cut  would  be  cast  both  into  the  exist- 
ing pit  and  onto  spoil  piles  left  by  the  Northern  Pacific.  During  the  second 
and  later  cuts,  the  dragline  would  cast  spoil  (excavated  overburden)  into  the 
pit  left  from  the  preceding  mined-out  cut. 

Department  of  State  Lands  regulations  require  that  during  mining  all  sur- 
face water  from  spoil  piles,  soil  piles,  and  disturbed  drainages  be  passed 
through  sediment  ponds  before  leaving  the  permit  area.  The  ponds  would  allow 
suspended  sediment  to  settle  out  of  the  water.  All  such  ponds  would  be  de- 
signed to  safely  retain  runoff  created  by  a  10-year  24-hour  precipitation 
event  (the  largest  rainstorm  or  snowmelt  in  one  24-hour  period  likely  to  occur 
once  every  ten  years) .  The  sediment  ponds  would  also  retain  water  pumped  from 
the  pit.  Berms,  ditches,  and  small  sediment  traps  would  intercept  the  runoff 
from  haul  roads  and  soil  stockpiles. 

General  mine  safety  would  be  regulated  by  the  U.S.  Mine  Safety  and  Health 
Administration  and  the  Montana  Department  of  Labor.  The  Department  of  State 
Lands  would  regulate  coal  and  overburden  blasting. 

Employment  at  the  Mine 

Employment  at  the  Rosebud  Mine  today  totals  about  330.  This  figure  is  pro- 
jected to  rise  to  about  500  by  1985  if  coal  markets  improve.  The  number  of 
employees  working  in  Area  D  alone  would  range  from  77  in  1985  to  a  maximum  of 
150  in  1997  through  2006. 


RECLAMATION!  PLAN 

Once  the  dragline  has  cast  spoil  into  the  mined-out  pit,  dozers  and  scrapers 
would  reshape  the  spoil  to  resemble  the  premining  landscape  (figs.  1-6  and 
1-7).     Nearly  all  slopes  would  be  graded  to  less  than  20  percent.     All  slopes 
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would  be  given  a  complex  (convex  upper-concave  lower)  profile,  a  configuration 
that  minimizes  sheet  and  rill  erosion.  Any  spoil  that  would  hinder  plant 
growth  would  be  buried  under  8  feet  of  nontoxic  overburden. 

During  spoil  regrading,  Western  Energy  would  also  rebuild  the  premining 
drainages.  Drainage-bottom  profiles  would  have  a  smooth  concave  profile, 
without  nick  points  (irregularities  in  the  profile  where  gully  erosion  can 
begin).  Premining  channel  and  flood-plain  dimensions  would  be  reestablished, 
and  channels  would  be  restored  to  their  natural  meandering  pattern  and  flood- 
plain  gradients. 

Along  the  outer  edge  of  the  mine  area,  a  "highwall,"  or  steep  cut  rising 
from  the  base  of  the  Rosebud  seam  to  the  undisturbed  surface,  would  sometimes 
be  present.  The  company  would  fill  the  final  pit  with  spoil  and  reshape  the 
highwall.  Dozers  and  scrapers  would  contour  the  area  into  complex  slopes  no 
steeper  than  20  percent,  smoothly  blending  the  slopes  and  drainages  of  the 
mined  lands  into  the  topography  of  the  unmined  lands.  Since  Western  Energy 
would  mine  Area  D  outcrop  to  outcrop,  many  areas  would  not  require  highwall 
reduction. 

Following  spoil  grading,  Western  Energy  would  rip  the  top  6  to  10  inches 
of  the  spoil  surface.  Scrapers  would  spread  1  to  2  feet  of  subsoil  and  6  to  8 
inches  of  topsoil.  To  minimize  erosion,  sandy-textured  soils  would  not  be  put 
in  drainages  or  on  slopes  steeper  than  10  percent.  The  stockpiled  soil  would 
be  used  for  the  last  areas  to  be  reclaimed  and  the  lands  regraded  during  final 
highwall  grading. 

To  prepare  the  seedbed,  Western  Energy  would  fertilize,  rip,  chisel  plow, 
and  disc  the  topsoil  to  roughen  the  surface.  Forbs,  shrubs,  and  warm-season 
grass  species  would  be  broadcast  seeded.  One  to  three  seasons  later,  the  com- 
pany would  seed  again,  this  time  with  more  aggressive  cool-season  grasses. 
The  delay  in  the  second  seeding  would  keep  the  cool-season  species  from  ini- 
tially suppressing  the  less-aggressive  forbs,  shrubs,  and  warm-season  grasses. 
In  addition  to  seeding,  the  company  would  plant  some  shrub  and  tree  species  as 
tubelings . 

To  control  erosion,  parts  of  some  drainage  bottoms  may  be  sodded  and 
slopes  over  10  percent  would  be  mulched.  The  mulch  would  also  promote  seed 
germination  and  help  hold  soil  moisture. 

The  amount  of  acreage  reclaimed  each  year  would  approximate  the  amount 
disturbed.  The  company  would  replace  about  the  same  number  of  acres  of  pon- 
derosa  pine  forest  as  it  removes  during  mining.  Reclamation  would  return  the 
mined  lands  for  use  by  grazing  livestock  and  wildlife.  Western  Energy  would 
manage  the  land  mainly  with  a  deferred-rotation  grazing  system,  started  after 
the  third  growing  season. 

Monitoring  the  Postmining  Landscape 

Western  Energy  would  monitor  the  postmining  landscape  for  erosion,  vege- 
tative productivity,  plant  density,  plant  diversity,  ground  cover,  and  soil 
nutrient  levels.  Rills  and  gullies  deeper  than  9  inches  would  be  tilled,  and 
the  surface  would  be  respread  with  topsoil  and  reseeded. 
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Wildlife  would  also  be  monitored.  Western  Energy  would  estimate  popula- 
tions of  big  game,  upland  birds,  raptors,  songbirds,  and  small  mammals  by 
aerial  surveys,  nest  counts,  trapping,  and  other  methods. 

Throughout  the  mine's  life,  the  company  would  monitor  ground  water  in  a 
number  of  wells  around  the  mine.  Surface  water  runoff  would  be  monitored  in 
one  small  ephemeral  tributary  to  the  East  Fork  Armells  Creek,  and  in  the  head- 
waters of  Spring  Creek,  Cow  Creek,  and  Pony  Creek.  The  company  must  sample 
the  water  and  give  test  results  quarterl}'  to  both  the  Department  of  Health  and 

Environmental  Sciences  and  the  Department  of  State  Lands.  The  company  would 
also  sample  any  surface  water  discharge  from  sediment  ponds.  Before,  bond 
release,  surface  waters  must  meet  permit  requirements  (MPDES)  established  by 
the  Department  of  Health  and  Environmental  Sciences. 

Postmining  surface  water  quality  would  be  protected  initially  by  a  net- 
work of  sediment  ponds  and  runoff  collecting  ditches  (including  some  of  the 
ponds  and  ditches  that  collected  runoff  during  mining).  The  company  must  mon- 
itor and  maintain  these  sediment-control  structures  until  the  Department  of 
State  Lands  determines  that  the  land  has  been  successfully  reclaimed.  The 
Department  would  then  release  the  company's  reclamation  bond  and  the  company 
would  remove  the  sediment  ditches  and  most  ponds.  Three  ponds  would  be  left 
in  the  Area  D  application  area  for  stock  watering. 


Chapter  II 


DESCRIPTION  OF  IKE 
EXISTING  ENVIRCNWENT 

The  analysis  of  Western  Energy's  plans  in  this  EIS  covers  a  number  of  sub- 
jects, representing  the  "environment"  of  Area  D  today.  This  environment  en- 
compasses the  resources,  enterprises,  services,  facilities,  and  people  that 
could  be  affected  by  the  project. 


GBOXjOGY 

Topography  and  Geomorphology 

The  topography  and  geomorphology  of  Area  D  are  typical  of  uplands  in  south- 
eastern Montana.  Area  D  consists  of  bedrock  ridges  and  breaks  of  low  to  mod- 
erate relief  that  are  dissected  by  small  ephemeral  drainages.  Elevations 
range  between  3,250  and  3,570  feet  and  slopes  are  generally  moderate  with 
occasional  rock  outcrops  and  steep  clinker  and  sandstone  bluffs.  The  steepest 
slopes  are  located  in  the  northern  portion  of  the  application  area.  Part  of 
Area  D  in  the  Cow  Creek  drainage  (sections  26  and  27,  T2N,  R41E)  was  previous- 
ly mined  but  not  reclaimed.  The  topography  in  this  unreclaimed  area  includes 
irregular  spoil  piles  and  an  abandoned  pit  and  highwall. 

Area  D  is  drained  by  ephemeral  channels  that  flow  into  East  Fork  Armells 
Creek  to  the  west,  Spring  Creek  to  the  north,  Pony  Creek  to  the  east,  and  Cow 
Creek  to  the  south.  Ephemeral  drainages  within  Area  D  are  generally  shorter 
than  one  mile.  They  have  well  defined  channels  in  the  steeper  upper  reaches 
and  poorly  defined  channels  in  the  more  moderately  sloped  reaches  which  occupy 
much  of  Area  D.  In  many  reaches,  broad,  flat,  well-vegetated  valley  bottoms 
contain  no  visible  stream  channel.  A  few  drainages  contain  discontinuous 
gullies,  but  most  reaches  appear  stable. 

Erosion  rate  calculations  for  the  Rosebud  Mine  (Montana  Department,  of 
State  Lands  [MDSL]  and  Office  of  Surface  Mining  [OSM] ,  1983,  pp.  2-43)  indi- 
cate relatively  low  sediment  yields.  Severe  erosion  has  not  been  identified 
within  Area  D.  In  the  unreclaimed  Northern  Pacific  spoil,  erosion  is  probably- 
severe  but  is  limited  in  extent  by  internal  drainage. 

Structure  and  Stratigraphy 

Within  Area  D,  the  shallow  bedrock  strata  dip  gently  (1  to  2  percent)  to  the 
south-southeast.  The  area  is  underlain  by  the  Tongue  River  Member  of  the  Fort 
Union  Formation  (fig.  II-l) .  The  Tongue  River  Member  includes  deposits  of 
sandstone,  siltstone,  shale,  coal  (fig.  II-2)  and  clinker  (bedrock  strata 
altered  by  the  natural  burning  of  coal  beds  along  coal  seam  outcrops)  .  The 
Rosebud  coal  in  Area  D  averages  about  25  feet  in  thickness  and  is  overlain  by 
an  average  of  about  100  feet  of  overburden  (bedrock).     Underlying  the  Rosebud 
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1  STRATIGRAPHIC  COLUMN  I 


FIGURE  I 1—2 

The  stratigraphy  of  Area  D  is  relatively  uniform,  made  up  of  the  Tongue  River 
member  of  the  Fort  Union  Formation.  Western  Energy  would  mine  only  the  Rose- 
bud coal.     The  McKay  coal  is  of  lower  quality. 
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coal  and  separated  by  an  average  of  28  feet  of  bedrock,  is  the  eight-foot- 
thick  McKay  coal  seam.  Minor  Quaternary  deposits,  consisting  of  slope-wash 
deposits  (colluvium)  and  stream-laid  deposits  (alluvium),  occur  primarily 
along  the  stream  drainages. 

Overburden 

Western  Energy  Company  has  sampled  and  analyzed  overburden  throughout  Area  D. 
Samples  were  obtained  from  five-foot  depth  intervals  from  drill  holes  located 
generally  on  a  thousand-foot  grid  system.  Results  of  the  analyses  show  that 
most  of  the  overburden  material  is  suitable  for  plant  growth,  according  to  the 
draft  1983  Department  of  State  Lands  soil  and  overburden  guidelines. 

Most  samples  which  do  not  meet  some  particular  criteria  are  scattered  and 
are  not  considered  indicative  of  predominant  trends.  An  exception  to  this  is 
the  coarse-textured  sandy  material  found  in  significant  portions  at  numerous 
locations.  One  drill  hole  had  elevated  salinity  levels  throughout  its 
profile . 

Only  two  overburden  sampling  locations  had  unsuitable  trace  element  con- 
centrations. At  one  of  these  locations,  the  ten  feet  of  material  overlying 
the  Rosebud  coal  were  high  in  molybdenum.  The  other  location  contained  sever- 
al samples  high  in  boron.  The  material  high  in  boron  is  the  same  material 
with  elevated  salinity  levels  mentioned  above. 

The  overburden  sampling  shows  that  the  Area  D  overburden  materials  fall 
within  suitable  ranges  for  all  other  suitability  criteria  with  only  inconse- 
quential exceptions.  In  general,  good-quality  overburden  material  is  abundant 
in  Area  D. 


Geologic  Hazards 

No  known  geologic  features  (active  faults,  landslides,  etc.)  endanger  human 
life  or  property  within  the  Colstrip  region.  The  southeastern  quarter  of 
Montana  has  experienced  few  earthquakes  in  the  last  century  (Witkind,  1975). 
The  strongest  ground  shaking  recorded  for  eastern  Montana  (from  the  Hebgen 
Lake  earthquake  in  1959)  registered  V  on  the  modified  Mercalli  scale  and  did 
not  structurally  damage  buildings  (Qamar  and  Breuninger,  1979). 


HYDROLOGY 

Ground  Water 

Ground  Water  Occurrence 

Within  the  Rosebud  Mine  area  are  several  shallow  water-bearing  strata:  valley 
fill  materials,  Rosebud  coal  overburden,  Rosebud  coal,  Rosebud-McKay  interbur- 
den,   McKay  coal,    sub-McKay   strata,    and  Rosebud  spoil    (replaced  overburden). 
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The  quality  of  ground  water  varies,  depending  both  on  the  geology  of  the 
water-bearing  strata,  and,  in  places,  on  the  impacts  of  raining  and  other 
man-made  activities.  The  major  ground  water  source  is  the  sub-McKay  strata, 
used  mostly  for  livestock  watering  (fig.  II-3) . 

Valley  Fill  Materials 

Valley  fill  materials  include  unconsolidated  colluvial  and  alluvial  deposits 
of  clay,  silt,  sand,  and  gravel.  The  small  ephemeral  drainages  in  Area  D  con- 
tain little  valley  fill.  Larger  deposits  of  alluvium  lie  downstream  of  Area 
D,  along  Spring  Creek,  Cow  Creek,  Pony  Creek,  and  East  Fork  Armells  Creek. 
Within  Area  D,  valley  fill  becomes  saturated  only  briefly  during  spring  snow- 
melt  or  following  heavy  runoff.  Limited  areas  of  saturated  valley  fill  may 
occur  where  overburden  or  coal  springs  and  seeps  discharge  within  drainages. 

Downstream  of  Area  D,  significant  amounts  of  alluvial  ground  water  occur 
in  the  Cow  Creek  and  East  Fork  Armells  Creek  drainages  and,  to  a  lesser  ex- 
tent, in  the  Spring  Creek  and  Pony  Creek  drainages.  Available  data  indicate  a 
range  in  transmissivities  of  6  to  74,800  gallons  per  day  per  foot  (gpd/ft)  for 
East  Fork  Armells  Creek  alluvium  and  190  to  49,500  gpd/ft  in  Cow  Creek  allu- 
vium (Montana  Department  of  State  Lands  [MDSL]  and  U.S.  Office  of  Surface  Min- 
ing [OSM] ,  1983a,  table  2.7-1).  In  general,  transmissivities  increase  down- 
stream. 


Rosebud  Coal  Overburden 

The  Rosebud  coal  overburden  consists  of  interbedded  sandstone,  silt stone  and 
shale  strata.  Clinker  deposits  occur  both  within  and  adjacent  to  Area  D. 
Ground  water  occurrence  within  the  overburden  varies  throughout  Area  D  and  is 
most  often  found  in  discontinuous  fine-grained  sand  and  silty-sand  lenses.  In 
the  eastern  portion  of  Area  D,  the  overburden  appears  to  be  dry.  Data  on  the 
occurrence  of  ground  water  in  clinker  at  the  Rosebud  Mine  are  limited.  One 
well,  apparently  completed  in  clinker  in  Area  D,  was  dry. 

Transmissivity  measured  at  one  well  completed  in  overburden  in  Area  D  was 
very  low,  11  gpd/ft.  Transmissivity  data  for  Rosebud  overburden  in  other 
areas  at  the  Rosebud  Mine  range  widely,  from  1  to  79,000  gpd/ft  (MDSL  and  OSM, 
1983a).  However,  excluding  data  from  one  section  of  Area  B,  overburden  trans- 
missivities are  generally  less  than  a  few  hundred  gpd/ft. 

Rosebud  Coal 

The  Rosebud  coal  is  dry  or  only  partially  saturated  in  Area  D.  The  dry  por- 
tions lie  along  the  area's  northern  edge  and  the  narrow  eastern  ridges.  Coal 
saturation  increases  to  the  south  toward  Cow  Creek,  but  the  aquifer  remains 
unconfined  throughout  Area  D.  Calculated  transmissivities  for  two  Rosebud 
coal  wells  in  the  application  area  are  9.8  and  30  gpd/ft.  These  values  are 
low  for  the  Rosebud  Mine  area  and  probably  represent  the  partial  saturation  of 
the  Rosebud  coal  within  Area  D.  The  lognormal  mean  transmissivity  of  the 
Rosebud  coal  is  32  gpd/ft  in  the  Colstrip  area. 
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Rosebud-McKay  Interburden 

The  Rosebud-McKay  interburden  (the  bedrock  between  the  coal  seams)  consists  of 
interbedded  clay,  shale,  and  sandstone  lenses,  and  varies  in  thickness  from 
about  10  to  50  feet  within  Area  D.  The  interburden  is  saturated  or  partially 
saturated  within  most  of  Area  D,  but  appears  dry  along  the  ridges  to  the  east. 
Transmissivity  values  for  the  interburden  are  generally  very  low  in  the  Rose- 
bud Mine  area  (MDSL  and  OSM,  1983a,  p.  2.17)  and  it  is  not  considered  a  pro- 
ductive water-bearing  stratum. 

McKay  Coal 

Water  in  the  McKay  coal  usually  occurs  under  confined  conditions  in  the  Rose- 
bud Mine  area.  Transmissivity  values  are  low:  Average  reported  values  range 
from  10  to  138  gpd/ft. 

Sub-McKay 

The  regional  sub-McKay  aquifer  consists  of  sandstone  and  sandy  clays,  and  is 
underlain  by  the  nearly  impermeable  Lebo  Shale.  The  sub-McKay  is  considered  a 
confined  aquifer  with  transmissivity  values  ranging  from  90  to  3,200  gpd/ft, 
and  averaging  860  gpd/ft  (MDSL  and  OSM,  1983a).  It  is  the  primary  ground 
water  source  for  wells  in  the  Colstrip  area. 

Rosebud  Coal  Spoil 

Several  areas  of  old  Northern  Pacific  spoil  lie  within  and  next  to  the  south- 
western part  of  Area  D.  Large  portions  of  the  old  spoil  are  currently  unre- 
claimed. The  spoil  contains  ground  water  which  has  entered  through  inflow 
from  adjacent  coal  and  overburden  or  through  direct  recharge  by  precipitation. 
In  general,  hydraulic  conductivity  values  for  spoil  are  similar  to  those  of 
the  unmined  coal  and  overburden  (Van  Vcast  et  al.,  1978b).  Transmissivity 
values  for  spoil  in  the  Rosebud  area  range  from  1  to  23,400  gpd/ft  with  a  mean 
of  about  2,000  gpd/ft  (MDSL  and  OSM,  1983a,  table  2.2-1).  A  more  permeable 
rubble  zone,  consisting  of  waste  coal  and  large  rock  fragments  that  accumu- 
lated during  spoil  replacement,  has  been  noted  at  the  base  of  the  spoil  and 
may  be  responsible  for  the  large  range  in  transmissivity  (Van  Voast  et  al.  , 
1978b,  p.  19). 

Storage  coefficient  values  for  spoil  are  low  (0.00001  to  0.00003).  At 
other  mine  pits  in  the  area,  a  saturated  zone  as  much  as  five  meters  thick  has 
developed  in  the  mine  spoil  (Van  Voast  et  al. ,  1978a,  p.  13).  In  most  cases, 
at  Colstrip,  this  zone  is  less  than  one  meter  thick  (Van  Voast  et  al.,  1978b, 
p.  13).  Water  levels  in  spoil  wells  respond  to  changes  in  atmospheric  pres- 
sure, indicating  that  the  flow  systems  are  probably  confined  within  the  rubble 
zone  at  the  base  of  the  spoil. 

Ground  Water  Flow  in  Area  D 

Ground  water  recharge  and  discharge  from  the  overburden  and  Rosebud  Coal  occur 
locally  within  or  next  to  Area  D  as  a  result  of  the  topographic  isolation  of 
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these  strata  by  outcrop  and  subcrop  areas.  This  relationship  exists  to  a 
lesser  extent  for  other  strata  down  to  the  sub-McKay. 

Ground  water  in  the  overburden  probably  flows  only  locally  within  discon- 
tinuous strata.  The  direction  of  flow  probably  more  closely  reflects  topogra- 
phy than  does  flow  within  the  coal.  The  overburden  recharges  directly  through 
the  soil  and  within  drainages.  Ground  water  discharges  from  the  overburden  at 
a  series  of  seeps  within  a  drainage  near  the  center  of  Area  D. 

Ground  water  flow  in  the  Rosebud  Coal  of  Area  D  is  generally  southward 
toward  Pony  and  Cow  Creeks  (fig.  II-4) .  The  coal  is  dry  along  the  northern 
edge  of  Area  D.  Its  saturated  thickness  increases  toward  the  southern  sub- 
crop,  where  the  aquifer  is  almost  totally  saturated.  Portions  of  the  Rosebud 
coal  underlying  the  eastern  ridges  within  the  Area  D  life-of-raine  expansion 
are  also  dry.  Recharge  to  the  Rosebud  seam  comes  from  vertical  percolation 
through  the  overburden  and  probably  from  lateral  movement  through  clinker. 
The  importance  of  clinker  areas  as  recharge  zones  is  not  well  understood. 

Ground  water  flow  within  the  McKay  coal  generally  parallels  the  flow  in 
the  Rosebud  coal.  Discharge  occurs  through  springs  and  seepage  to  tributaries 
of  Cow  Creek.  McKay  springs  on  the  north  edge  of  Area  D  that  discharge  in 
tributaries  to  Spring  Creek  may  represent  localized  flow  influenced  by  topog- 
raphy. Adjacent  McKay  and  Rosebud  clinker,  and  Rosebud  overburden  probably 
recharge  these  springs. 

Ground  water  flow  in  the  sub-McKay  and  Rosebud  overburden  is  not  well 
defined  in  the  Rosebud  mine  area.  Based  upon  limited  data,  discharge  from  the 
sub-McKay  probably  provides  the  majority  of  water  to  the  lower  reaches  of  the 
Cow  Creek  alluvial  aquifer. 

Ground  water  flow  also  occurs  within  old  Northern  Pacific  spoil.  The 
ground  water  flows  in  part  from  adjacent  Rosebud  coal  and  overburden.  The 
largest  component  of  flow,  however,  may  be  derived  from  direct  recharge  to  the 
spoil.  The  hummocky  topography  of  the  unreclaimed  spoil  traps  surface  runoff 
within  numerous  depressions,  allowing  significant  recharge.  Discharge  from 
these  and  adjacent  spoil  in  Area  E  and  at  Pit  6  are  believed  to  contribute 
water  to  alluvium  in  tributary  drainages  of  Cow  Creek  (MDSL  and  OSM,  1983b,  p. 
3-46). 


Ground  Water  Quality 

Ground  water  quality  data  are  available  for  several  wells  within  or  next  to 
Area  D.  Data  from  one  well  completed  in  the  overburden  within  Area  D  indi- 
cates a  calcium  and  magnesium-bicarbonate  type  water  with  an  average  TDS  con- 
centration of  420  mg/1  (P.  Norbeck,  Western  Energy  Company,  pers.  comm., 
August,  1984).  This  value  indicates  considerably  better  water  quality  than 
for  most  overburden  wells  in  the  Rosebud  Mine  area,  which  average  1,850  mg/1 
(MDSL  and  OSM,  1983a,  p.  238),  and  for  wells  completed  in  the  other  aquifers 
within  Area  D. 
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Water  quality  data  for  the  Rosebud  coal  from  four  wells  within  Area  D 
vary  significantly:  TDS  values  range  from  720  to  4,530  mg/1  and  average  about 
1,300  mg/1.  The  predominant  water  type  is  a  magnesium  and  calcium-sulf ate 
type.  Area  D  wells  completed  in  the  Fosebud-McKay  interburden  show  water 
quality  of  a  calcium  or  sodium-sulf ate  type  with  TDS  concentrations  ranging 
from  2,200  to  3,400  mg/1.  Ground  water  quality  of  McKay  coal  water  within 
Area  D  varies  between  magnesium,  calcium,  and  sodium-sulf ate  types  with  TDS 
concentrations  ranging  between  900  and  5,800  mg/1.  Water  quality  data  are 
available  for  one  sub-McKay  well  in  Area  D.  The  well's  sodium-sulf  ate  type 
water  and  TDS  of  2,210  mg/1  are  similar  to  water  in  other  sub-McKay  wells  in 
the  Colstrip  area. 

Water  quality  data  for  spoil  in  the  Rosebud  Mine  area  show  TDS  levels 
ranging  from  1,100  mg/1  to  6,700  mg/1  and  averaging  about  3,300  mg/1.  Gen- 
erally, the  higher  concentrations  are  found  in  the  oldest  mine  spoil  (Van 
Voast  et  al. ,  1977  ,  p.  29)  . 

Water  quality  in  valley  fill  (alluvial)  aquifers  in  the  Rosebud  Mine  also 
varies.  Alluvial  water  in  the  upper  reaches  of  Cow  Creek  normally  has  TDS 
concentrations  in  the  range  of  4,500  mg/1.  This  is  higher  than  for  similar 
headwater  drainages  in  the  Colstrip  area  and  may  reflect  degradation  in  water 
quality  by  old  Northern  Pacific  spoil  near  Areas  D  and  E.  Downstream  in  Cow 
Creek,  TDS  concentrations  decrease  to  about  2,700  mg/1,  probably  as  a  result 
of  discharge  from  the  sub-McKay  aquifer. 

Ground  Water  Use 

Ground  water  is  used  in  the  Colstrip  area  primarily  for  livestock  watering. 
Domestic  municipal,  industrial,  and  irrigation  uses  consume  only  minor  amounts 
of  ground  water.  Most  area  wells  (fig.  II-3)  are  completed  within  the  sub- 
McKay  aquifer.  A  few  wells  are  completed  in  alluvium,  overburden,  coal,  and 
deeper  water-bearing  strata.  Four  overburden  wells  have  been  identified  in 
the  application  area.  One  well  is  used  for  domestic  water  (1-2  gpm)  and 
another  for  livestock  (2-3  gpm).  The  other  two  overburden  wells  are  aban- 
doned.    Another  unused  well  in  the  mine  area  is  completed  in  the  sub-McKay. 

Surface  Water 

Area  D  is  drained  by  ephemeral  tributaries  of  Spring  Creek,  Pony  Creek,  Cow 
Creek,  and  East  Fork  Armells  Creek  (fig.  1-1).  The  Area  D  application  area 
constitutes  approximately  5  percent  of  the  total  drainage  areas  of  Spring, 
Pony,  and  Cow  Creeks  and  about  2  percent  of  the  drainage  area  of  East  Fork 
Armells  Creek  above  the  USGS  station  north  of  Colstrip.  The  life~of-mine 
expansion  includes  additional  area  within  the  Spring,  Pony,  and  Cow  Creek 
drainages. 

Ephemeral  drainages  in  Area  D  carry  runoff  infrequently.  Water  flows  on- 
ly as  a  result  of  intense  precipitation  or  rapid  snowmelt.  Bedrock  discharges 
are  insignificant  contributors  to  surface  flows  in  the  headwaters  area. 
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Stream  flow  in  East  Fork  Arniells  Creek  is  slightly  influenced  by  munici- 
pal and  industrial  discharges  and  seepage.  A  detailed  discussion  of  these 
influences  may  be  found  in  the  Rosebud  Mine  Comprehensive  Study  (MDSL  and  OSM, 
1983a),  which  is  incorporated  by  reference  in  this  EIS. 

No  water  quality  data  are  available  for  ephemeral  drainages  within  Area 
D.  Data  for  the  Colstrip  area  indicate  that  the  water  quality  of  runoff  in 
ephemeral  drainages  is  generally  of  a  calcium-bicarbonate  type  and  TDS  concen- 
trations are  generally  less  than  1,000  mg/1  and  often  less  than  100  mg/1 
(Western  Energy  Company  [WECO]  1983,  p.  11).  Data  for  East  Fork  Armells 
Creek,  which  flows  most  of  the  year,  shows  TDS  concentrations  for  most  of  the 
year  are  greater  than  2,000  mg/1  and  often  in  the  3,000-  to  4,500-mg/l  range. 
Data  available  for  lower  Cow  Creek  are  similar,  although  concentrations  are 
higher  during  late  summer.  These  high  TDS  concentrations  result  from  contri- 
butions from  alluvial  water  and  the  concentrating  effects  of  evapotranspira- 
tion. 

Eighteen  springs  and  seeps  have  been  identified  in  the  vicinity  of  Area  D 
(fig.  II-3).  Three  of  the  seeps  (Nos.  39,  40,  and  41)  are  located  in  overbur- 
den within  the  proposed  mine  pit.  The  remainder  are  located  in  adjacent  areas 
north,  east,  and  south  of  the  proposed  mine  pit.  No  springs  have  been  identi- 
fied west  of  Area  D.  Flows  are  generally  low  (less  than  5  gpro)  and  disappear 
near  the  source.  Most  springs  are  fed  by  alluvial,  McKay  coal,  and  sub-McKay 
aquifers.  Three  of  the  springs  are  fed  by  the  Rosebud  overburden,  and  two 
springs  (Nos.  24  and  26)  are  fed  by  the  Rosebud  coal.  Several  springs  outside 
the  application  area  (Nos.  22,  23,  24,  41,  and  42)  have  been  developed  for 
livestock  use  and  are  probably  also  used  by  wildlife. 

Several  stock  ponds  lie  downstream  of  the  area  on  ephemeral  drainages  but 
are  generally  associated  with  springs  or  seeps.  This  association  suggests  the 
ponds  are  maintained  by  ground  water  inflows.  One  pond,  located  adjacent  to 
the  mine  area  on  Pony  Creek,  is  fed  by  a  perennial  spring  (No.  24)  and  seep 
area  probably  discharging  from  the  Rosebud  coal  seam.  Another  perennial  pond 
fed  by  McKay  ground  water  (spring  23),  located  adjacent  to  Area  D,  is  used  by 
livestock  and  wildlife.  Downstream  of  Area  D,  Cow  Creek  and  East  Fork  Armells 
Creek  runoff  are  used  for  flood  irrigation.  (No  alluvial  valley  floors  have 
been  delineated  within  Area  D.) 


SOILS 

Area  D  is  primarily  covered  by  soils  with  thin,  dark-colored  surface  layers 
and  light-colored  subsoils.  Other,  less  prevalent  soils  in  the  area  include 
those  with  little  or  no  development  and  those  with  thick  and  dark  surface  lay- 
ers. Bedrock  outcrops  are  found  on  the  upper  side  slopes  of  the  ridges  in  the 
northern,  central,  and  eastern  portions  of  the  area.  Mine  spoil  covers  the 
south-central  portion  of  Area  D. 

Thirteen  soil  series  occurring  in  21  map  units  lie  within  the  area  to  be 
disturbed.  Based  on  similarities  in  texture,  parent  materials,  topographic 
position,  and  previous  land  use,  these  soils  (fig.  II-5)  can  be  placed  into 
four  major  groups: 
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•  sandy  soils 

•  loamy  alluvial  soils 

•  residual  soils 

•  porcellanite-derived  soils 

The  relationship  between  the  major  soils,  geology  and  their  landscape  position 
in  the  Colstrip  area  is  shown  in  fig.  II-6. 


Sandy  Soils 

Soils  in  this  group  formed  in  coarse-textured  alluvial,  residual,  and  wind- 
deposited  materials.  These  soils  are  found  on  gently  rolling  uplands  and 
alluvial  fans,  and  along  narrow  drainages,  and  make  up  25  percent  of  the  total 
Area  D  disturbance  area.  The  dominant  soil  series  in  the  group  is  Busby  with 
lesser  amounts  of  Reidel,  Spang,  Yetull,  and  minor  inclusions.  Rock  outcrops 
occur  in  some  map  units  in  this  group. 

Surface  and  subsurface  textures  range  from  loamy  sands  to  sandy  loams. 
Near  rock  outcrops  and  on  ridge  crests,  soils  are  generally  less  than  40  inch- 
es deep.  Elsewhere,  they  are  usually  deeper  than  60  inches.  Because  of  the 
coarse  textures,  available  water  capacity  is  low  to  moderate  and  permeability 
is  moderately  rapid  to  rapid. 

Grassland,  dominated  by  needle-and-thread ,  western  wheatgrass,  and  blue 
grama,  is  the  dominant  vegetation  community  found  on  these  soils.  In  some 
places,  these  soils  are  vegetated  by  communities  whose  dominant  overstories 
are  big  sagebrush,  silver  sagebrush  or  skunkbush  sumac,  all  with  a  grass 
understory.  Although  some  areas  of  the  Busby  soil  are  cultivated,  the  sandy 
soils  are  better  used  for  livestock  grazing,  due  to  their  low  available  water 
capacity  and  susceptibility  to  wind  and  water  erosion. 


Loamy  Alluvial  Soils 

This  group  of  soils,  formed  in  loamy  alluvial  materials,  is  found  on  alluvial 
fans  and  drainage  side  slopes.  The  group  makes  up  J  4  percent  of  the  total 
disturbance  area  and  includes  the  Kremlin,  Cooers  and  Yamac  soils. 

Surface  texture  is  generally  a  loam,  with  subsoil  and  substratum  textures 
ranging  from  sandy  loams  to  clay  loams.  All  of  these  soils  are  deep,  with 
bedrock  generally  occurring  below  60  inches.  Available  water  capacity  in 
these  soils  is  high  and  permeability  is  moderate  to  moderately  slow. 

Vegetation  communities  occurring  on  these  soils  are  dominated  by  either 
big  sagebrush  or  silver  sagebrush.  The  grassland  community  is  also  found  on 
some  of  these  soils.  Past  land  use  of  these  soils  has  been  either  small  grain 
and  hay  cropland  or  livestock  grazing.  Climatic  conditions,  primarily  a  short 
frost-free  period,  limit  their  use  as  cropland. 
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SOILS  AND  TOPOGRAPHY  OF  THE  COLSTRIP  AREA 
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FIGURE  I 1-6 


Soils  are  in  part  derived  from  parent  materials  (such  as  bedrock)  and  topo- 
graphic position.  These  relationships  in  the  Colstrip  Area  are  shown 
schematically  above.     (Based  on  Schafer  et  al.,  1979.) 
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Residual  Soils 

This  is  the  largest  of  the  four  major  soil  groups,  covering  37  percent  of  the 
total  disturbance  area.  The  soils  in  this  group  formed  in  place  over  sand- 
stones, siltstones,  or  shales.  They  are  found  on  upland  ridges  and  side 
slopes.     Soil  series  include  Delpoint,  Cabbart,  Yawdim,  and  Rent sac. 

Textures  vary,  depending  on  the  underlying  bedrock.  Loams  and  clay  loams 
are  the  dominant  surface  textures;  subsurface  layers  range  from  sandy  loams 
and  silt  loams  to  clay  loams  and  silty  clay  loams.  Depth  to  bedrock  ranges 
from  5  to  AO  inches  and  is  generally  10  to  30  inches.  Available  water  capaci- 
ty is  low  to  moderate,  depending  on  the  depth  to  bedrock.  Permeability  is 
moderate  to  moderately  slow. 

The  major  vegetation  type  growing  on  this  group  is  ponderosa  pine-grass- 
land, which  is  dominated  by  ponderosa  pine,  Rocky  Mountain  juniper,  and  blue- 
bunch  wheatgrass.  Livestock  grazing  and  wildlife  habitat  are  the  dominant 
land  uses. 

Porcellanite-Derived  Soils 

This  group  of  soils  formed  in  residual  materials  derived  from  porcellanite , 
commonly  called  scoria  or  clinker,  which  formed  by  sandstone  and  shale  being 
baked  by  burning  coal.  The  porcellanite-derived  soils  occur  on  upland  ridges, 
side  slopes,  and  associated  alluvial  fans  and  comprise  14  percent  of  the  total 
disturbance  area.  These  soils  include  the  Birney  and  Kirby  series,  with  the 
Cooers,  Cabbart,  and  Spang  soils  usually  found  in  association. 

Surface  textures  are  loams  or  sandy  loams,  and  subsurface  layers  range 
from  sandy  loams  and  silt  loams  to  loams.  Rock  fragment  content,  usually 
shale  fragments,  ranges  up  to  70  percent  and  increases  x^ith  depth.  Usually 
the  lower  substratum  of  these  soils  is  made  up  entirely  of  fractured  porcel- 
lanite. Available  water  capacity  is  low  to  moderate,  depending  on  depth  to 
porcellanite.     Permeability  is  moderate  to  moderately  rapid. 

Ponderosa  pine-grassland  is  the  dominant  vegetation  type;  silver  sage- 
brush and  skunkbush  sumac  communities  grow  on  the  lower  slopes.  Livestock 
grazing  and  wildlife  habitat  are  the  major  uses  of  these  soils. 

Mine  Spoil 

Approximately  10  percent  of  the  total  disturbance  area  consists  of  mine  spoil, 
both  raw  and  regraded.  The  regraded  spoil  has  been  seeded  and  the  raw  spoil 
partially  vegetated  by  volunteer  (naturally  propagated)  plants.  The  spoil 
lies  entirely  within  the  application  area. 
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Soil  Productivity 

The  Soil  Conservation  Service  (SCS)  has  estimated  average  potential  productiv- 
ity for  some  of  the  map  units  in  Area  D.  Estimates  range  from  800  to  2,000 
pounds  per  acre  during  favorable  precipitation  years  and  500  to  800  pounds  per 
acre  during  unfavorable  precipitation  years. 

The  SCS  has  also  assigned  land  capability  classes  and  subclasses  to  some 
of  the  map  units.  In  this  system,  eight  classes  form  two  major  groups:  those 
suited  for  cultivation  (classes  I-IV)  and  those  unsuited  for  cultivation 
(classes  V-VIII) .  The  soils  in  the  sandy  soils  and  loamy  alluvial  soils 
groups  are  suitable  for  cultivation.  These  soils  are  either  in  class  III  or 
IV;  cultivation  of  these  soils  is  somewhat  limited  due  to  slope  steepness, 
short  frost-free  growing  season,  and/or  low  available  water  capacity.  Residu- 
al soils  and  the  porcellanite-derived  soils  are  generally  unsuited  for  cul- 
tivation and  are  in  class  VI  or  VII.  Major  limitations  to  cultivated  use  are 
shallow  depth  to  bedrock,  low  available  water  capacity,  and  slope  steepness. 

Soil  Suitability  for  Reclamation 

Each  soil  type  found  in  Area  D  was  evaluated  by  Western  Energy  Company  for  its 
suitability  as  a  plant  growth  medium.     Each  will  be  briefly  discussed  below. 

The  sandy  soils  group  consists  of  the  Busby,  Reidel,  Spang,  and  Yetull 
series,  all  of  which,  with  the  exception  of  Reidel,  are  deeper  than  40  inches. 
Reidel  has  bedrock  at  a  depth  between  20  and  40  inches.  The  main  limitation 
to  the  use  of  these  soils  in  revegetation  is  the  very  sandy  textures  (loamy 
sands  and  loamy  fine  sands)  of  the  subsurface  layers.  These  soil  textures  are 
easily  eroded  by  wind  and  have  low  available  water  capacity.  The  potential 
water  erosion  hazard  is  moderate  to  high  in  these  soils. 

The  loamy  alluvial  soils  group  includes  the  Kremlin,  Cooers,  and  Yamac 
series.  The  Kremlin  and  Cooers  soils  are  suitable  for  use  in  revegetation. 
The  Yamac  soils  have  unsuitably  high  salinity  levels  at  varying  depths  in  the 
profile.  Western  Energy  analyzed  samples  from  five  Yamac  soils  in  Area  D. 
Only  one  had  high  salinity  levels  within  the  proposed  60-inch  stripping  depth. 
The  sample  site  is  located  north  of  Pony  Creek  in  an  area  that  would  not  be 
disturbed.  The  prestripping  soil  sampling  program,  discussed  in  Chapter  III, 
would  assist  in  identifying  the  location  of  other  soils  with  unsuitably  high 
levels  of  salinity. 

Both  the  Cooers  and  the  Yamac  soils  have  moderately  high  carbonate  levels 
(10-20  percent)  at  varying  depths,  usually  between  20  and  40  inches.  Elevated 
carbonate  levels  are  generally  associated  with  reduced  availability  of  phos- 
phorus and  magnesium  and  other  essential  plant  nutrients.  The  potential  ero- 
sion hazard  is  moderate  to  high  for  water  erosion  and  slight  for  wind  erosion 
in  this  group  of  soils. 

The  Delpoint,  Cabbart,  Rentsac  and  Yawdim  make  up  the  residual  soils 
group.  The  Delpoint,  Rentsac,  and  Cabbart  soils  have  moderately  high  carbon- 
ate levels  (10-20  percent),  which  occur  throughout  the  Cabbart  and  Rentsac 
profiles,  and  below  6  to  12  inches  in  the  Delpoint  soils.  The  Yawdim  soil  has 
layers,   usually  below  6   inches,   unsuitably  high  in  clay  content.  Carbonate 
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Carbonate  levels  are  also  moderately  high  below  this  depth.  Like  the  loamy 
alluvial  soils,  this  group  of  soils  has  a  low  wind  erosion  hazard  and  a  moder- 
ate to  high  water  erosion  hazard. 

The  two  dominant  soils  in  the  porcellanite-derived  soils  group  are  the 
Kirby  and  Birney  series.  Their  limitation  for  use  as  a  plant  growth  medium  is 
unsuitably  high  volumes  of  rock  fragments,  usually  shale  chips,  that  are  gen- 
erally found  between  6  and  12  inches  below  the  surface.  These  soils  also  have 
moderately  high  carbonate  levels.  The  potential  hazard  for  wind  and  water 
erosion  is  moderate  in  these  soils. 


VEGEIATICK 
Vegetation  Types 

The  vegetation  of  Area  D  has  been  classified  into  eight  vegetation  and  five 
disturbance  types  (table  II-l).  The  composition  and  extent  of  these  vege- 
tation communities  are  controlled  by  factors  such  as  soil  conditions,  topo- 
graphy, moisture  availability,  and  past  land  use.  The  drier  upland  sites  are 
dominated  by  grasslands;  the  drainages  and  north-facing  slopes  support  ponder- 
osa  pine  (Pinus  ponderosa) ,  Rocky  Mountain  juniper  ( Juniperus  scopulorum) ,  and 
shrubs  adapted  to  moister  soil  conditions. 

Historically,  the  native  vegetation  has  been  altered  by  grazing,  cultiva- 
tion, and  surface  mining.  As  a  result,  the  vegetation  now  includes  more  in- 
troduced plant  species,  and  grazing  capacity  has  declined.  Heavy  grazing  has 
reduced  the  amounts  of  some  desirable  forage  plants  ("decreaser  species")  and 
has  enhanced  the  proliferation  of  relatively  unpalatable  plants  ("increaser 
species").  Invader  species  (e.g.,  those  which  aggressively  colonize  areas  of 
disturbance)  such  as  cheatgrass  (Bromus  tectorum)  and  Japanese  brome  (Bromus 
j aponicus)  have  become  widespread. 

The  eight  vegetation  types  of  Area  D  have  been  described  and  mapped  by 
ECON,  a  consultant  to  Western  Energy  (Western  Energy  Company,  1984a,  vol.  7, 
app.  K)  .  Species  dominance  was  determined  by  canopy  coverage  estimates.  Mea- 
surements of  production  and  species  composition,  however,  have  been  reported 
only  for  the  four  major  vegetation  types  that  occur  in  the  application  area 
(grassland,  silver  sagebrush-grassland,  skunkbush  sumac-grassland,  and  ponder- 
osa pine  grassland).  The  minor  types  (rubber  rabbitbrush,  spoil,  big  sage- 
brush-grassland, and  disturbed  grassland)  have  not  been  sampled  in  Area  D,  but 
have  been  sampled  for  other  areas  of  the  Rosebud  Mine  during  baseline  vegeta- 
tion studies  (ECON,  1982  and  1983)  .  The  vegetation  types  in  Area  D  are  des- 
cribed below. 


Grassland 

The  grassland  vegetation  type  is  dominated  by  needle-and-thread  (Stipa  comata) 
and  blue  grama  (Bouteloua  gracilis) .  Other  common  species  include  western 
wheatgrass     (Agropyron    smithii) ,     threadleaf     sedge     (Carex    f ilif olia) ,  and 
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TABLE  II-l 

Affected  Acreages  in  Application  and  Li fe-of-Mine  Areas 


Application  Area  Life-of-Mine  Area 


Percent 

Percent 

of  Total 

of  Total 

Disturbed 

Acreage 

Disturbed 

Acreage 

Type 

Acreage 

Disturbed 

Acreage 

Disturbed 

Grassland 

■i 

1,025 

39.2 

286 

33.6 

Big  sagebrush-grassland 

12 

0.4 

0 

0.0 

Silver  sagebrush-grassland 

J.U  / 

1 1 

3 .  L 

Skunkbush  sumac-grassland 

130 

5.0 

180 

21. 2 

Rubber  rabbitbrush 

6 

0.2 

0 

0.0 

Ponderosa  pine-grassland 

830 

31.7 

293 

34.5 

Agricultural 

120 

4.6 

7 

0.8 

Disturbed  grassland 

10 

0.4 

53 

6.2 

Ungraded  mine  spoil 

165 

6.4 

4 

0.5 

Regraded  mine  spoil 

185 

7.1 

0 

0.0 

Sandstone  outcrops 

3 

0.1 

0 

0.0 

Ponds 

18 

0.7 

0 

0.0 

Ranchyard 

4 

0.1 

0 

0.0 

Total 

2,615 

100.0 

850 

100.0 

Source:     Western  Energy  Company,  1984a. 

"^Acreage  includes  approximately  2  acres  of  upland  deciduous  shrub  type. 


prairie  junegrass  (Koeleria  cristata) .  The  dominant  grasses  in  this  type  are 
increaser  species,  reflecting  past  grazing  pressure. 

The  total  ground  cover  of  this  type  is  60  percent  grass,  9  percent  forbs, 
and  5  percent  shrubs.  The  most  common  forbs  are  broom  snakeweed  (Xanthoceph- 
alum  sarothrae) ,  cudweed  sagewort  (Artemisia  ludoviciana) ,  scarlet  gaura 
(Gaura  coccinea) ,  and  hairy  goldaster  (Chrysopsis  villosa) .  The  most  common 
shrubs  are  silver  sagebrush  (Artemisia  cana)  and  yucca  (Yucca  glauca) . 

One  small  wet  area  (less  than  1  acre)  in  the  upper  Pony  Creek  drainage 
supports  a  stand  of  water-dependent  sedges  (Carex  spp.)  and  rushes  (Juncus 
spp.).  The  wet  area,  fed  by  spring  No.  24,  results  from  the  Rosebud  Coal 
seam's  intercepting  the  drainage  at  the  surface  and  releasing  water  as  spring 
flow.  Because  there  is  no  shrub  or  tree  overstory  at  this  site,  this  area  of 
vegetation  is  considered  part  of  the  grassland  vegetation  type. 

Silver  Sagebrush-Grassland 

The  dominant  shrub  in  this  vegetation  type  is  silver  sagebrush.  The  dominant 
grasses  are  western  wheatgrass  and  Kentucky  bluegrass  (Poa  pratensis) .  Other 
common  grasses  include  green  needlegrass   (Stipa  viridula) ,  needle-and-thread, 
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blue  gracia,  and  prairie  junegrass.  The  most  common  forbs  in  this  type  are 
western  yarrow  (Achillea  millefolium) ,  Rood's  phlox  (Phlox  hoodli) ,  and  scar- 
let guara. 

Approximately  22  percent  of  the  ground  cover  of  this  type  is  silver  sage- 
brush (mean  density  of  16,950  plants  per  acre)  with  13  percent  being  big  sage- 
brush (Artemisia  tridentata) ,  gooseberry  (Ribes  spp.)»  and  western  snowberry 
(Symphoricarpos  occidentalis) .  Forb  species  account  for  13  percent  of  the 
vegetative  cover  and  grasses  40  percent. 

Skunkbush  Sumac-Grassland 

This  vegetation  type  typically  occurs  over  scoria  outcrops  with  shallow  top- 
soils.  Blue  grama  and  needle-and-thread  are  the  dominant  grasses  and  skunk- 
bush  sumac  (Rhus  trilobata)  is  the  dominant  shrub  (density  of  approximately 
2,550  per  acre).  Common  forbs  include  false-tarragon  sagewort  (Artemisia 
dracunculus) ,  hairy  goldaster,  cudweed  sagewort,  and  downy  paintbrush  (Cast- 
illeja  scssilif lora) . 

Approximately  9  percent  of  the  ground  cover  is  skunkbush  sumac,  with 
grass  accounting  for  25  percent  and  forbs  contributing  10  percent.  Relatively 
large  amounts  of  bare  ground  and  rock  occur  within  this  type. 

Big  Sagebrush-Grassland 

This  type  occurs  in  small  isolated  stands  scattered  among  the  more  extensive 
vegetation  types  in  Area  D.  Big  sagebrush  is  the  dominant  shrub.  Grasses  and 
forbs  typical  of  the  grassland  type  form  the  herbaceous  understory. 

Rubber  Rabbitbrush 

This  type  occurs  in  small  stands  on  exposed  hills  and  ridges  underlain  by 
highly  eroded  clays  and  siltstones.  The  dominant  shrub  is  rubber  rabbitbrush 
(Chrysothamnus  nauseosus) .  Dominant  understory  plants  include  Nuttal  golden- 
weed  (Haplopappus  nuttallii) ,  few-flowered  buckwheat  (Eriogonum  paucif lorum 
var.  paucif lorum) ,  and  bluebunch  wheatgrass  (Agropyron  spicatum) . 

Ponderosa  Pine-Grassland 

This  type  is  commonly  associated  with  silty  and  sandy  loams  in  drainage  bot- 
toms and  shallow  rocky  soils  on  ridges  and  steep  side  slopes.  The  dominant 
tree  is  ponderosa  pine  (mean  density  of  24  trees  per  acre),  although  Rocky 
Mountain  juniper  is  also  common  (mean  density  of  11  trees  per  acre).  The  tree 
canopy  coverage  of  this  type  varies:  The  thickest  stands  grow  in  narrow 
drainages  and  on  north  slopes  and  more  open  stands  grow  on  shallow  soils  and 
gentler  slopes. 

Grasses  cover  approximately  40  percent  of  the  type's  understory.  Blue- 
bunch  wheatgrass,  sunsedge  (Carex  pennsylvanica) ,  and  side-oats  grama  (Bouce- 
loua  curtipendula)  dominate.     Forb  coverage  is  similar  to  the  grassland  type: 
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Common  f orbs  are  western  yarrow,  meadow  aster  (Aster  campestris) ,  black  samson 
(Echinacea  pallida) ,  and  Hood's  phlox. 

Spoil 

Ungraded  mining  spoil  occupies  165  acres,  and  regraded  spoil  185  acres,  of  the 
Area  D  disturbance  acreage.  Ungraded  spoil  piles  are  being  colonized  by  rub- 
ber rabbitbrush,  crested  wheatgrass  (Agropyron  cristatum) ,  western  wheatgrass, 
and  Indian  rlcegrass  (Oryzopsis  hymenoides .  Plains  cottonwood  (Populus  del- 
toides)  grows  at  low  elevations  where  relatively  high  water  levels  persist 
throughout  the  growing  season. 

The  regraded  spoil  was  graded  and  partially  seeded  in  1971  and  1983.  It 
currently  is  dominated  by  crested  wheatgrass,  alfalfa  (Medicago  sativa) ,  and 
yellow  sweetclover  (Melilotus  officinalis) .  Additional  native  and  introduced 
species  are  also  becoming  established. 

Upland  Deciduous  Shrub 

The  upland  deciduous  shrub  type  grows  in  small  areas  (approximately  2  acres) 
in  the  upper  reaches  of  the  dissected  drainages  where  higher  moisture  levels 
prevail.  Although  there  have  been  no  data  collected  for  this  type  in  Area  D, 
Department  of  State  Lands  personnel  report  that  the  dominant  shrubs  are 
chokecherry  (Prunus  virginiana) ,  snowberry,  and  rose  (Rosa  woodsii) ,  with 
occasional  box  elder  (Acer  negundo)  and  green  ash  (Fraxinus  pennsylvanica) 
trees . 


Disturbed  Grassland 

This  type  occurs  on  abandoned  crop  fields  and  is  dominated  by  crested  wheat- 
grass,  alfalfa,  and  various  colonizing  native  and  invader  species.  Typically, 
this  type  is  used  as  pasture  or  cut  for  hay. 

Rare,  Threatened,  or  Endangered  Species 

Pursuant  to  section  7  of  the  Federal  Endangered  Species  Act,  OSM  consulted 
with  the  U.S.  Fish  and  Wildlife  Service  for  the  listed  species  that  could 
occur  in  the  vicinity  of  Area  D.  The  list  provided  by  the  U.S.  Fish  and 
Wildlife  Service  did  not  contain  any  plant  species.  Therefore,  the  proposed 
plan  would  not  affect  any  federal  threatened  or  endangered  plants;  however, 
the  following  four  species  listed  by  Lesica  et  al.  (1984,  Montana  Rare  Plant 
Project)  as  rare,  threatened,  or  endangered  could  occur  within  Area  D:  Eupa- 
torium  maculatum  var.  bruneri  (threatened),  Carex  gravida  var.  gravida 
(threatened),  and  Eriogonum  paucif lorum  var.  canum  (rare).  None  of  these 
plants  have  been  collected  or  observed  on  the  minesite. 

Prime  Farmland 

The  Soil  Conservation  Service  has  determined  that  none  of  the  soils  in  Area  D 
meet  the  criteria  for  prime  farmland. 
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Range  Condition  and  Recomnended  Stocking  Rates 

The  condition  of  the  2,110  acres  of  rangeland  (Western  Energy  Company,  1984a, 
vol.  7,  app.  K,  table  8)  in  the  application  area  is  rated  as  fair  to  good 
(approximately  50  to  75  percent  of  the  climax  condition)  using  methods  devised 
by  the  U.S.  Department  of  Agriculture,  Soil  Conservation  Service  (1977). 
Based  on  this  range  condition,  the  recommended  stocking  rate  is  80  cow-calf 
units  for  a  9-month  grazing  season  (2.94  acres  per  cow-calf  unit  per  month). 

No  data  have  been  collected  on  the  range  condition  of  the  life-of-mine 
expansion.  Assuming  that  the  life-of-mine  expansion  and  application  area  are 
similar,  786  acres  of  SCS-designated  rangeland  (i.e.,  acreage  of  the  first  six 
vegetation  types  in  table  II-l)  in  the  life-of-mine  expansion  would  have  a 
recommended  stocking  rate  of  approximately  30  cow-calf  units  for  a  9-month 
grazing  season. 

The  recommended  stocking  rates  for  the  application  area  and  life-of-mine 
expansion  are  lower  than  if  the  range  were  in  excellent  condition  (i.e.,  75 
percent  or  better  of  climax).  Assuming  excellent  condition,  the  potential 
stocking  rate  for  the  2,896  acres  of  rangeland  to  be  disturbed  in  Area  D  would 
be  in  excess  of  145  cow-calf  units  for  a  nine-month  grazing  season  (2.2  or 
fewer  acres  per  cow-calf  unit  per  month). 

Agricultural  Land 

The  120  acres  of  cropland  in  the  application  area  produce  dryland  wheat,  alf- 
alfa, and  hay.  Based  on  ten-year  production  averages  for  Rosebud  County  (Mon- 
tana Department  of  Agriculture  and  Statistical  Reporting  Service,  U.S.  Depart- 
ment of  Agriculture,  1972-81),  wheat  production  can  be  expected  to  be  29  bush- 
els per  acre  and  alfalfa  and  hay  production  1  to  2  tons  per  acre. 


WILDLIFE 

Area  D,  like  the  rest  of  the  Rosebud  Mine,  is  characterized  by  the  gently 
sloping  (less  than  10  percent)  hills  and  coulees  of  upper  Cow  Creek  and  the 
steeper  sloping  (30-40  percent)  dissected  drainages  of  Pony  Creek  and  Spring 
Creek. 

Wildlife  habitat  types  in  Area  D  include  grassland,  shrub-grassland, 
conifer-grassland,  cropland,  disturbed  grassland,  spoil,  sandstone  outcrop, 
spoil  pond  and  upland  deciduous  shrub/tree  (limited  in  size  and  value  to  wild- 
life). Vegetation  types  are  similar,  but  list  more  specific  shrub  types. 
(See.  Vegetation.)  Wildlife  habitats  within  Area  D  have  little  surface  water 
(see  Hydrology)  available  to  wildlife  and  have  been  heavily  grazed  for  many 
years.  Native  vegetation,  including  some  plants  wildlife  prefer,  has  been 
reduced  by  competition  with  introduced  plant  species.  Table  II-2  lists  the 
acreage  of  wildlife  habitat  to  be  disturbed  on  the  Rosebud  Mine,  including 
Area  D. 
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TABLE  1 1 -2 


Wildlife  Habitat  to  be 
(in  acres) 

Disturbed 

on  Rosebud  Mine 

Wildlife 
riaui  tat 

Areas 
A,  B,  C, 

9  IT 

Area  1) 
Application 
Area 

Area  D 
Lif e-of- 
Mine  Area 

 _  

Percent 
Total  within 
Area  D 

vjrassxanci 

^  9^7 

3 

1    09  ^ 
1  ,  UZJ 

zoo 

90 
ZU 

Shrub— Grassland 

/.   qi  n 

ICC 

Id  j 

O  A7 

y 

Conifer— Grassland 

1  ,  ZUO 

(5  JU 

Z  y  j 

Cropland 

i  ^.o 

1  90 
1  ZU 

7 

o 

O 

Disturbed  Grassland 

546 

10 

53 

10 

Spoil 

805 

350 

4 

31 

Sandstone  Outcrop 

_2 

3 

Spoil  Pond 

18 

TOTAL 

14,254 

A 

2,611 

850 

Source:     Western  Energy  Company,  1984a. 


Montana  Department  of  State  Lands  and  Office  of  Surface  Mining,  1983a. 

^Total  Rosebud  Mine  disturbance  area. 

2 

Acreages  not  available. 

3 

Includes  approximately  2  acres  of  upland  deciduous  shrub  type. 

4 

Does  not  include  4  acres  of  ranchyard. 

Three  trampled  seeps  (springs  39,  40,  and  41)  are  located  in  one  coulee 
within  section  24  and  receive  limited  wildlife  use.  (See  Hydrology.)  Three 
springs  located  just  outside  the  Area  D  disturbance  area  (Nos.  23,  24,  26)  are 
also  used  by  wildlife.  One  perennial  pond  is  located  in  the  spoil  area  of 
section  26. 

Approximately  three  acres  of  rock  outcrops  lie  within  Area  D.  Several 
more  outcrops,  including  cliff  faces  suitable  for  nesting  raptors,  are  found 
within  one  mile  of  the  area  to  be  disturbed. 


Big  Game 

Wildlife  studies  at  Western  Energy  Company's  Rosebud  Mine  were  conducted  from 
1973  to  1979  by  Ecological  Consulting  Service,  Inc.,  and  from  1980  to  the  pre- 
sent by  Western  Energy  Company's  biologists.     The  Rosebud  Mine  wildlife  study 
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area  included  200  square  miles  from  1973  through  1977.  From  1978  through 
1981,  the  study  area  covered  160  square  miles.  The  study  area  was  reduced  in 
1982  to  the  56-square-mil e  Area  D  study  area. 

Most  game  species  common  to  southeast  Montana  have  been  sighted  on  Area 
D.  Data  on  big  game  in  Area  D  have  been  gathered  by  monthly  aerial  survey  and 
incidental  observation  since  1973.  No  systematic  foot  or  vehicle  observation 
routes  have  been  established  on  Area  D. 


Mule  Deer 

Mule  deer  are  the  most  abundant  big  game  species  at  the  Rosebud  Mine  and  in 
Area  D.  They  are  also  an  important  asset  to  the  Montana  Department  of  Fish, 
Wildlife,  and  Parks,  which  draws  revenue  from  the  sale  of  hunting  licenses. 

Area  D,  as  well  as  other  portions  of  the  Rosebud  Mine,  appear  to  support 
more  mule  deer  during  fall,  winter,  and  spring  than  during  summer.  Observa- 
tions of  mule  deer  on  Area  D  during  fall,  winter,  and  spring  from  1978  to  1982 
have  ranged  from  17  to  19  percent  of  all  Rosebud  Mine  mule  deer  observed 
(table  II-3).  Summer  mule  deer  sightings  on  Area  D  have  been  very  low  (8  per- 
cent of  the  total).  Observations  on  the  Area  D  (56-square-mile)  study  area 
and  the  160-square-mile  study  area  also  indicate  lower  use  of  the  area  during 
summer  than  during  other  seasons  (tables  II-3  and  II-4) . 

Fewer  sightings  during  summer  months  may  not  necessarily  indicate  that 
there  are  fewer  deer  in  the  area  at  this  time.  It  is  possible  that  deer  are 
using  the  heavy  cover  of  conifers  and  shrubs  for  shade  and  are  less  visible 
during  the  daylight  hours  when  wildlife  surveys  are  performed.  Biggins  (1976) 
documented  increased  use  of  heavy  cover  (ponderosa  pine  and  shrubby  coulees) 
during  summer  months  in  southeast  Montana.  On  the  Rosebud  Mine  study  areas, 
summer  observations  of  mule  deer  showed  use  of  the  heavy  cover  areas  of  creek 
bottoms,  conifer-grassland,  and  shrub-grassland.  Summer-fall  studies  have 
documented  increased  mule  deer  use  of  ponderosa  pine  hills  and  breaks  (Mackie, 
1970,  pp.  50-57;  Dusek,  1971,  1976;  Biggins,  1976).  Summer  spotlight  surveys 
in  southeast  Montana  have  shown  that  mule  deer  move  into  cropland  at  night  to 
feed  and  into  the  cover  of  breaks  and  trees  at  daybreak  (Olson,  Elliott  and 
Associates  1980,  pp.  45-52;  OEA  Research  1981,  pp.  40-51). 

Mule  deer  in  the  Area  D  study  area  use  the  shrub-grassland  habitat  the 
most,  followed  in  order  by  creek  bottom  (not  occurring  on  Area  D) ,  cropland, 
conifer-grassland,  and  grassland  (table  II-4) . 

Seasonal  use  of  habitat  by  mule  deer  on  the  Area  D  study  area  in  1980-81 
was  similar  to  use  on  the  larger  Rosebud  Mine  160-square-mile  area  and  other 
areas  in  southeast  Montana.  Mule  deer  mostly  used  shrub-grassland  habitat 
during  winter  on  both  study  areas  (56-square-mile  and  160-square-mile).  Phil- 
lips (1979,  p.  9)  noted  that  mule  deer  winter  habitat  in  southeast  Montana 
contains  the  important  browse  species  of  sagebrush,  skunkbush  sumac,  and  rub- 
ber rabbitbrush.  These  species,  together  with  Nuttal  saltbush,  winterfat,  and 
selected  forbs  provide  high  quality  forage  during  critical  winter  periods 
(Olson,  Elliott  and  Associates,  1980,  pp.  45-52;  Knapp,  1972,  pp.  20-33). 
Mule  deer  on  the  Rosebud  Mine  study  areas  may  also  select  shrub-grassland 
habitat   in  winter  because  of   the   terrain  in  which  it   is   located.   Mule  deer 
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TABLE  1 1-3 

Mule  Deer  Aerial  Observation,  Rosebud  Mine,  1978-198? 


Winter 

Spring 

Summer 

Fall 

Total 

Area  A 

5  (23)1 

5  (23) 

12  (23) 

17  (51) 

39  (120) 

(2,865 

9 

acres)" 

Area  B 
(2,714 

acres) 

3  (18) 

7  (41) 

9  (23) 

25  (93) 

II       (  1  1  C  \ 

44  (175) 

Area  C 
(7,676 

acres) 

2  (24) 

18  (111) 

24  (50) 

18  (70) 

62  (255) 

Area  D 

5  (19) 

12  (41) 

5  (9) 

11  (44) 

33  (113) 

(3,465 

acres) 

[19%]3 

[18%] 

[8%] 

[17%] 

[16%] 

Area  E 
(1,896 

acres) 

4  (14) 

4  (17) 

5  (10) 

1  (1) 

14  (42) 

Total 

19  (98) 

46  (233) 

55  (115) 

72  (259) 

192  (705) 

Source : 

Western 

Energy  Company, 

1980-1982. 

Number 

of  observations  (number 

of  animals 

observed) . 

Area  to  be  disturbed. 

o 

^Percent  of  Rosebud  Mine  individuals  observed  within  Area  D. 


TABLE  I 1-4 

Seasonal  Use  of  Habitat  by  Mule  Deer  on  the  56-Square-Mi le  Area  D  Wildlife 
Stud}/  Area,  1980-1981 


Habitat 

Winter 
131  (27) 

Spring 
116  (32) 

Summer 
52  (26) 

Fall 
209  (54) 

Tot 
510 

sJ 

(139) 

Grassland 

13  (15)2 

17 

(25) 

o 

(4) 

9  (11) 

11 

(14) 

Shrub-Grassland 

49  (48) 

21 

(31) 

17 

(16) 

22  (27) 

28 

(26) 

Conifer-Grassland 

21  (19) 

7 

(9) 

20 

(19) 

12  (17) 

14 

(16) 

Cropland 

10  (7) 

26 

(9) 

9 

(8) 

12  (7) 

15 

(8) 

Disturbed 
Grassland 

4 

(3) 

6 

(12) 

trace  (2) 

2 

(4) 

Creek  Bottom/  ^ 
Coulee  Bottom 

2  (4) 

19 

(16) 

26 

(27) 

39  (39) 

24 

(24) 

Reclamation 

5  (7) 

5 

(6) 

20 

(15) 

5  (7) 

7 

(9) 

Source:     Western  Energy  Company,  1984a. 

^Number  of  animals  observed  (number  of  observations) . 

2 

Percent  of  animals  observed  (percent  of  number  of  observations) . 

3 

This  habitat  does  not  occur  within  Area  D  but  is  common  on  East  Fork  Armells 
Creek,  within  the  56-square-mile  Area  D  wildlife  study  area. 
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select  steep  hillsides  during  late  fall  and  winter  because  of  food  availabil- 
ity on  wind-swept  areas  and  because  of  the  presence  of  escape  and  thermal 
cover  (Dusek,  1971;  Olson,  Elliott  and  Associates,  1980,  pp.  45-52:  Thomas, 
1979,  pp.  104-127). 

In  spring  mule  deer  on  both  study  areas  (56-  and  160-square-mile)  mostly 
used  cropland,  shrub-grassland,  and  grassland.  These  areas  provide  mule  deer 
with  succulent  forbs  and  grass  during  green-up.  Knapp  (1972,  pp.  20-33)  sug- 
gested that  mule  deer  use  these  areas  on  the  Tongue  River  south  of  Colstrip 
because  of  availability  of  lush  grass  and  forbs. 

In  fall  mule  deer  on  the  Rosebud  Mine  study  areas  mostly  used  bottoms  and 
shrub-grassland.  Conifer-grassland,  grassland,  and  cropland  also  received 
use.  Dessicated  vegetation  in  the  fall  may  cause  mule  deer  to  use  a  variety 
of  habitats  during  the  search  for  the  succulent  plants  they  prefer. 

Mule  deer  productivity  on  the  160-square-mile  study  area  surrounding  Area 
D  has  varied  considerably  from  1973  to  1981  (fig.  II-7) .  Ratios  of  fawns  per 
100  does  have  ranged  from  as  low  as  56:100  in  1980  to  as  many  as  95:100  in 
1981;  the  9-year  average  is  68:100.  Productivity  on  the  entire  Rosebud  Mine 
has  increased  dramatically  since  the  severe  winters  of  1977-78  and  1978-79. 
Montana  Department  of  Fish,  Wildlife,  and  Parks  Region  7  (southeast  Montana) 
1975-81  mule  deer  fall  counts  showed  as  few  as  66  to  as  many  as  101  fawns  per 
100  does.  Hunting  District  722  (Colstrip  area)  data  for  1981  listed  86  fawns 
per  100  does.  A  low  number  of  fawns  per  100  does  may  reflect  poor  productiv- 
ity. However,  low  fawn: doe  ratios  may  also  indicate  an  increase  in  the  non- 
producing  yearling  population.  Yearling  animals  may  be  indistinguishable  from 
adults,  thus  creating  an  apparent,  but  artificially  low  ratio.  Adult  does  may 
actually  be  producing  a  higher  ratio  of  fawns  at  these  times. 

No  mule  deer  fawning  areas  have  been  delineated  on  Area  D  or  any  other 
portion  of  the.  Rosebud  Mine  complex.  Observations  of  lone  does  in  late  May 
and  June  probably  indicate  the  doe  has  or  is  about  to  give  birth  to  a  fawn. 
June  observations  of  does  on  Area  D  and  on  the  entire  Rosebud  Mine  have  been 
concentrated  in  areas  containing  heavy  tree  and  shrub  cover  or  tall  forbs, 
grasses,  or  alfalfa.  Portions  of  Area  D  provide  these  habitat  components  for 
fawning  mule  deer. 

White-Tailed  Deer 

Some  white-tailed  deer  have  been  observed  on  the  Rosebud  Mine  study  areas,  but 
none  in  Area  D.  Area  D  lacks  the  bottomland  habitat  whitetails  prefer,  which 
may  discourage  whitetail  use.  Riparian  habitat  along  East  Fork  Arme.lls  Creek 
and  Rosebud  Creek  (fig.  1-1)  is  better  suited  to  whitetails.  Observations  of 
whitetails  have  been  made  in  these  areas.  Allen  (1968,  pp.  134-137)  found 
that  cover  provided  by  cottonwood,  willow,  and  riparian  shrubs  is  important  to 
whitetails  year-round.  Martinka  (1968,  pp.  561-562)  found  that  deciduous  bot- 
tomland and  alfalfa  are  important  to  whitetails. 
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MULE  DEER  PRODUCTIVITY 

120n  


  AREA  D  NEST 

  ALL  AREAS 


(SOURCE:   WESTERN  ENERGY  COMPANY.  1983) 

FIGURE  1 1-7 


Mule  deer  productivity  on  Area  D  has  varied  erratically  since  1973.  Producti- 
vity on  the  Rosebud  Mine  as  a  whole  since  1973  has  been  more  stable. 
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Pronghorn 

Aerial  surveys  of  the  Rosebud  Mine  study  area  indicate  limited  use  of  Area  D 
by  pronghorn  (table  II-5) .  Only  9  percent  of  1,044  Rosebud  Mine  pronghorn 
sightings  were  made  on  Area  D.  Pronghorn  have  been  observed  on  Area  D  during 
spring,  summer,  and  fall,  but  not  during  winter. 


TABLE  I 1—5 

Pronghorc  Aerial  Observations ,  Rosebud  Mine,  1978-1982 


Winter 

Spring 

Summer 

Fall 

Total 

Area  A 
(2,865 

acres) 

1  (2) 

15  (58) 

9  (41) 

2  (11) 

27  (112) 

Area  B 
(2,714 

acres) 

3  (48) 

14  (85) 

10  (72) 

11  (80) 

38  (285) 

Area  C 
(7,676 

acres) 

4  (60) 

48  (165) 

32  (101) 

22  (222) 

106  (548) 

Area  D 
(3,465 

acres) 

0  (0) 
[0%]J 

8  (42) 
[12%] 

7  (30) 
[12%] 

4  (19) 
[6%] 

19  (91) 
[9%] 

Area  E 
(1,896 

acres) 

0  (0) 

2  (2) 

2  (6) 

0  (0) 

4  (8) 

Total 

8  (110) 

87  (352) 

60  (250) 

39  (332) 

194  (1044) 

Source : 

Western 

Energy  Company, 

1980-1982. 

Number  of  observations  (number 

of  animals 

observed) . 

Area  to  be  disturbed. 


Percent  of  Rosebud  Mine  individuals  observed  within  Area  D. 


Pronghorn  on  the  Area  D  study  area  have  mainly  used  grassland  (65  percent 
of  434  individuals)  and  shrub-grassland  (26  percent)   (table  II-6) .  Grassland 
was  used  more  than  any  other  habitat  during  winter,  spring,  and  summer. 
Shrub-grassland  was  used  slightly  more  than  grassland  during  fall.  Cropland 
was  also  used  fairly  heavily  during  fall. 

Area  D  may  receive  limited  use  by  pronghorn  because  only  20  percent  of 
the  available  grassland  and  9  percent  of  shrub-grassland  within  the  Rosebud 
Mine  occur  there.     Also,  topography  may  be  too  rugged.     Studies  of  pronghorn 
in  southeast  Montana  have  documented  that  sagebrush  and  shrubby  vegetation 
types  are  important  year-round  and  that  pronghorn  prefer  gently  to  moderately 
sloping  (less  than  10  percent)  land  (Amstrup,  1978,  pp.   13-14).     In  Wyoming, 
Severson  and  May  (1967)  also  documented  the  importance  of  sagebrush  habitats. 
Pronghorn  prefer  undulating,  wide-open,  expansive  terrain  (Yoakum,  1980,  pp. 
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TABLE  1 1-6 

Seasonal  Use  of  Habitat  by  Pronghorn  on  the  56-Square-Mi le  Area  D  Wildlife 
Study  Area,  1980-1981 


Habitat 

Winter 
98  (7)1 

Spring 
111  (27) 

Summer 
109  (26) 

Fall 
116  (17) 

Total 
434  (77) 

Grassland 

80  (86)2 

71  (67) 

75  (62) 

35  (53) 

65  (64) 

Shrub-Grassland 

20  (14) 

27  (23) 

18  (27) 

37  (30) 

26  (26) 

Conifer-Grassland 

1  (4) 

Cropland 

1  (4) 

27  (18) 

7  (5) 

Other 

1  (4) 

6  (10) 

2  (2) 

Source:     Western  Energy  Company,  1984a. 


Number  of  animals  observed  (number  of  observations). 

Percent  of  animals  observed  (percent  of  number  of  observations). 


5-16)  and  have  demonstrated  an  affinity  for  succulent  grasses  and  forbs  during 
spring  green-up  (Amstrup,   1978,  pp.   13-14;  Cole  and  Wilkins,   1958,  p.  19). 

Pronghorn  productivity  on  the  Rosebud  Mine  averaged  39  fawns  per  100  does 
between  1973  and  1981,  with  a  low  of  18  per  100  in  1976  and  a  high  of  64  per 
100  in  1981.  Productivity  of  pronghorn  in  high  quality  habitat  may  average  as 
high  as  180  fawns  per  100  does  (Yoakum,  1980,  pp.  5-16).  High  fawnrdoe  ratios 
have  been  correlated  with  high  quality  and  succulent  vegetative  conditions  in 
the  plains  states. 

Conditions  at  the  Rosebud  Mine,  Area  D  in  particular,  are  reported  to  be 
less  than  high  quality  (ECON,  1973-78;  Western  Energy  Co.,  1979-83).  Montana 
Department  of  Fish,  Wildlife,  and  Parks'  Hunting  District  722  (Colstrip  area) 
pronghorn  productivity  data  showed  an  average  of  45  fawns  per  100  does  between 
1972  and  1981.  This  information  suggests  that  high  quality  pronghorn  habitat 
in  the  Colstrip  vicinity  is  limited. 

No  pronghorn  fawning  areas  have  been  delineated  in  Area  D.  The  moderate 
to  dense  sagebrush  cover,  which  provides  optimum  fawning  habitat  (Yoakum, 
1980,  pp.  5-16),  is  not  common  in  Area  D. 

Other  Mamnals 
Predators 

Coyotes  have  been  sighted  throughout  the  Rosebud  Mine  study  areas  every  year 
since  1972.  Based  on  limited  field  observations,  coyotes  do  not  seem  to  pre- 
fer any  particular  habitat  on  the  Rosebud  Mine. 
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Red  foxes,  badgers,  raccoons,  and  bobcats  have  been  observed  only  infre- 
quently on  the  Rosebud  Mine  study  areas.  They  have  never  been  observed,  but 
may  occur  on  Area  D. 

Medium  and  Small  Mammals 

No  small  mammal  studies  have  been  undertaken  in  Area  D.  Incidental  observa- 
tions have  included  cottontails,  white-tailed  jackrabbits,  thirteen-lined 
ground  squirrels,  and  porcupines. 

Limited  trapping  elsewhere  on  the  Rosebud  Mine  in  a  variety  of  habitats 
produced  deer  mice,  prairie  voles,  house  mice,  and  western  harvest  mice.  Deer 
mice  were  most  abundant  in  every  habitat. 

Upland  Game  Birds 
Sharp-tailed  Grouse 

Area  D  does  not  completely  satisfy  year-round  habitat  needs  for  sharptails. 
In  most  grassland  areas,  native  plants  are  decreasing,  introduced  plants  are 
increasing,  and  grazing  by  livestock  has  been  heavy.  Mesic  upland  coulees 
supporting  such  species  as  snowberry,  rose,  chokecherry,  serviceberry ,  and 
hawthorne  are  limited  or  in  poor  condition  on  Area  D.  Two  habitat  features 
are  necessary  for  sharp-tailed  grouse:  (1)  residual  stands  of  native  grasses 
for  shelter,  protection,  roosting,  and  nesting;  and  (2)  dense  tree  and  shrub 
cover  for  food,  rest,  escape,  and  thermal  protection  (Brown,  1971,  pp.  129— 
133).  Swenson  (1981,  pp.  6-8)  demonstrated  the  year-round  importance  of 
shrubby  coulees  to  sharptails  in  southeastern  Montana. 

One  sharp-tailed  grouse  dancing  ground  (No.  11)  is  located  in  the  north- 
west quarter  of  section  30  in  the  eastern  part  of  the  Area  D  life-of-mine 
expansion.  An  additional  dancing  ground  (No.  15)  is  located  just  outside  the 
life-of-mine  boundary  in  the  southeast  quarter  of  section  29.  Attendance  at 
lek  11  ranged  from  2  to  15  male  grouse  from  1973  to  1981,  averaging  10.7  dur- 
ing those  9  years.  Attendance  at  lek  15  ranged  from  7  to  15  male  grouse  from 
1974  to  1981,  averaging  10.4  for  those  eight  years. 

No  sharptail  productivity  data  are  available  for  Area  D.     Nesting  habitat 
(relatively  dense  shrubby  vegetation  or  grass)  is  limited. 

Turkey 

Habitat  use  by  turkeys  on  Area  D  is  concentrated  in  ponderosa  pine-grassland, 
grassland,  and  shrub-grassland  and  is  consistent  with  habitat  use  by  turkeys 
in  most  of  southeast  Montana.  Jonas  (1966,  p.  11)  showed  that  grassland  com- 
munities provided  36  percent  of  turkey  observations,  shrubby  vegetation  28 
percent,  and  ponderosa  pine  23  percent.  Most  birds  sighted  by  Jonas  were 
within  100  yards  of  tree  or  shrub  cover. 


11-30  /  Wildlife 


Since  1977,  21  groups  totaling  144  birds  have  been  recorded  on  the  Area  D 
study  area.  Eight  of  these  groups  were  observed  within  the  Area  D  application 
area  and  life-cf-mine  expansion. 

Other  Upland  Game  Birds 

There  have  been  no  observations  of  ring-necked  pheasant,  sage  grouse,  or  Hun- 
garian (gray)  partridge  within  Area  D.  Ring-necked  pheasants  in  southeastern 
Montana  are  often  found  using  the  dense  cover  of  riparian  areas  intermingled 
with  grain  or  alfalfa  fields  (Janson  et  al.  ,  1971).  Hungarian  partridge  re- 
quire an  interspersion  of  heavy  forb  or  shrub  cover  and  grain  fields  (True- 
blood  and  Wergard,  1971).  Sage  grouse  require  large  tracts  of  sparse  to  very 
dense  sagebrush  habitat  year-round  (Patterson,  1952).  The  habitat  these  birds 
prefer  does  not  exist  in  Area  D. 

Waterfowl 

Sixteen  species  of  waterfowl  have  been  recorded  on  the  Area  D  study  area. 
Four  species,  mallard,  American  wigeon,  northern  shoveler,  and  blue-winged 
teal,  have  nested  in  the  area.  Although  the  location  of  neither  the  nest 
sites  nor  the  observations  have  been  recorded,  most  birds  within  Area  D  were 
probably  observed  on  the  spoil  pond  in  section  26  of  the  application  area. 

Songbirds 

Songbird  surveys  have  not  been  conducted  in  Area  D.  Bird  diversity  in  Area  D 
may  be  limited  by  habitat  diversity.  The  birds  that  probably  frequent  the  ar- 
ea are  those  associated  with  upland  grasslands  (including  Brewer's  sparrow, 
lark  sparrow,  vesper  sparrox^,  western  meadowlark,  lark  bunting)  and  ponderosa 
pine  (including  black-capped  chickadee,  red-breasted  nuthatch,  rufous-sided 
towhee,  chipping  sparrow,  American  robin,  common  flicker,  red-headed  wood 
pecker,  and  pine  siskin). 

Pap tors 

Eleven  species  of  raptors  have  been  observed  on  the  Area  D  stud}?  area  since 
1974.  The  application  area  and  life-of-mine  expansion  did  not  provide  many 
observations.  Four  species  have  been  observed:  red-tailed  hawk,  northern 
harrier,  rough-legged  hawk,  and  Cooper's  hawk.  A  prairie  falcon  and  great 
horned  owl  nested  successfully  in  1983  and  1984  on  Eagle  Rock,  less  than 
one-half  mile  north  of  the  application  area  in  section  14  (Bruce  Waage,  West- 
ern Energy  Company,  pers.  comm.  August  21,  1984).  There  are  no  known  nesting 
raptors  on  either  the  Area  D  application  area  or  life-of-mine  expansion. 

Reptiles  and  Arphibians 

Incidental  observations  on  the  Rosebud  Mine  study  area  have  provided  records 
of  the  following  species  which  probably  occur  on  Area  D:     prairie  rattlesnake, 
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bull  snake,  garter  snake,  racer,  snapping  turtle,  painted  turtle,  Rocky  Moun- 
tain toad,  sagebrush  lizard,  chorus  frog,  leopard  frog,  tiger  salamander. 

The  turtles,   frogs,   and  salamander  are  probably  associated  with  the  old 
spoil  pond.     Other  species  are  probably  present  in  most  habitats. 

Three tened  and  Endangered  Species 

Pursuant  to  section  7  of  the  Federal  Endangered  Species  Act,  OSM  consulted 
with  the  U.S.  Fish  and  Wildlife  Service  for  the  listed  species  that  could 
inhabit  the  Area  D  vicinity.  The  Fish  and  Wildlife  Service  responded  with  a 
list  containing  the  peregrine  falcon,  bald  eagle,  and  the  black-footed  ferret. 
However,  there  have  been  no  observations  of  threatened  or  endangered  species 
in  Area  D.  Migrating  bald  eagles  and  a  peregrine  falcon  have  been  observed  in 
the  Colstrip  area  (Montana  Department  of  State  Lands  and  U.S.  Office  of  Sur- 
face Mining,  1983a),  but  no  critical  habitat  (nesting  or  roosting)  exists  in 
the  area  for  either  species.  Moreover,  no  black-footed  ferrets  have  been 
observed  in  the  prairie  dog  town  north  of  Area  A  on  Stocker  Creek  or  in  any 
other  portion  of  Rosebud  County. 


GL.RM3E 

The  semiarid  climate  at  Colstrip  is  characterized  by  insufficient  moisture  to 
sustain  dense  vegetative  growth  (Critchf ield ,  1966).  The  climate  is  typical 
of  the  continental  steppes  of  the  northern  Great  Plains.  Precipitation  is  low 
but  variable  and  falls  primarily  during  the  warmer  months.  Diurnal  and  sea- 
sonal temperatures  range  widely.  Surface  humidity  is  low.  Prevailing  wind 
speeds  are  moderate. 

Precipitation 

Mean  annual  precipitation  is  15.8  inches,  over  70  percent  of  which  falls 
from  April  through  September.  At  least  0.01  inches  of  precipitation  fall  on 
each  of  at  least  95  days  in  an  average  year.  Recurrence  intervals  for  1-,  6-, 
and  24-hour  precipitation  events  (e.g.  rainstorms,  snowfalls)  are  presented  in 
table  II-7.     Snowfall  averages  about  35  inches  per  year. 

Consumptive  water  use  (total  moisture  loss  from  soil  surface  evaporation, 
plant  growth,  and  transpiration)  is  calculated  to  be  22.8  inches  (Toy  and 
Munson,  1978).  Since  this  exceeds  annual  precipitation  by  seven  inches,  mois- 
ture deficiency  affects  vegetation  development  and  reclamation  success. 

Temperature 

The  average  annual  temperature  in  Colstrip  is  about  45°  F.  January  is 
the  coldest  month  with  an  average  temperature  of  21°  F  and  an  average  minimum 
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TABLE  I 1-7 


Maximum  Amount  of  Precipitation  Expected  at  Col  strip 
During  Various  Time  Intervals 


Length  of  Event 
(hours)  


2 


Number  of  Years  Considered 
5  10  25  50 


100 


Amount  of  Precipitation  (Inches) 


1 
6 
24 


0.7 
1.0 
1.4 


0.9 
1.3 
2.0 


1.2 
1.6 
2.4 


1.3 
2.0 
3.0 


1.5 
2.2 
3.4 


1.7 
2.4 
3.8 


of  8°  F.  July  is  the  warmest  with  an  average  temperature  of  72°  F  and  an 
average  maximum  of  90°  F.  The  potential  growing  season,  based  on  the  frost- 
free  period  115  days,  is  effectively  terminated  during  midsummer,  when 
drought-induced  dormancy  of  vegetation  occurs  (Toy  and  Munson,  1978). 


The  average  anmial  relative  humidity  varies  around  60  percent.  The 
relative  humidity  is  highest  in  winter,  lowest  in  summer,  and  varies  widely, 
along  with  air  temperature,  between  day  and  night. 


Surface  wind  speed  and  direction  are  monitored  by  Western  Energy  from  a 
meteorological  station  on  a  10-meter  tower  inside  the  Area  A  train  loop.  (See 
fig.  1-1.)  A  "wind  rose,"  figure  II-8,  summarizes  the  distribution  of  surface 
winds  for  1980.  Southerly  winds  predominated.  Strongest  wind  speeds  were 
from  the  west-southwest,  slowest  wind  speeds  from  the  east.  Calm  conditions 
occurred  15  percent  of  the  time.  Wind  speeds  in  excess  of  13  miles  per  hour 
occurred  about  10  percent  of  the  time,  and  wind  speeds  in  excess  of  25  miles 
per  hour  occurred  less  than  one  percent  of  the  time. 

The  regional  EIS  on  the  Northern  Powder  River  Basin  (U.S.  Department  of 
Interior  and  Montana  Department  of  State  Lands,  1980)  and  the  previous  EIS  on 
Area  E  (Montana  Department  of  State  Lands,  1981)  contain  detailed  analyses  of 
the  climate  of  Colstrip.  Climatic  conditions  have  important  effects  on  recla- 
mation and  revegetation  success  and  on  air  quality  impacts. 


Humidity 


Winds 


AIR  QUALITY 


The  air  pollutant  of  concern  at  Colstrip  is  total  suspended  particulate  (TSP) . 
TSP  concentrations  are  measured  at   15  sites  in  the  Colstrip  area:     11  sites 
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COLSTRIP  AREA  WIND  DISTRIBUTION 


Annual  -  1980 


FIGURE  1 1-8 


Winds  in  Colstrip  generally  blow  from  the  south.  Winds  from  the  north  are 
rare.     The  wind  rose  shows  annual  wind  distribution  as  a  percentage  of  time. 


are  maintained  by  Western  Energy  Company  (fig.  II-9)  and  four  sites  are  main- 
tained by  Montana  Power  Company.  The  high  volume  air  sampler  monitoring 
results  from  these  sites  for  the  years  1982  and  1983  are  shown  in  table  II-8. 

The  highest  TSP  concentrations  in  1982  and  1983  were  measured  at  Western 
Energy  sites  3,  4,  and  6.  These  sites  are  located  close  to  the  Area  A-B  load- 
out  facility.  Coal  dust  particles  generated  at  the  mine  are  large  and  rapidly 
fall  to  the  ground  close  to  the  source.  Because  these  three  monitors  are 
located  on  a  permitted  area  to  which  the  public  does  not  have  free  access,  the 
Montana  Ambient  Air  Quality  Standards  (MAAQS)  do  not  apply. 

The  other  12  sampling  sites  recorded  much  lower ^TSP  concentrations  with 
annual  arithmetic  averages  ranging  from  16  to  80  ug/m  .  (For  comparison,  the 
annual  arithmetic^  average  TPS  concentrations  in  Lame  Deer  and  Busby  were  28 
ug/m  and  17  ug/m  in  1982.)  During  1983  all  12  sites  were  in  compliance  with 
the  annual  average  TSP  MAAQS.  The  24-hour  TSP  MAAQS  was  exceeded  once  at 
Western  Energy  site  2  and  Montana  Power  site  3,  and  twice  at  Montana  Power 
site  2  during  1983.  However,  the  24-hour  standard  of  200  ug/m  can  be  ex- 
ceeded once  per  year  according  to  the  MAAOS.  Thus  only  at  Montana  Power  site 
2  are  the  MAAQS  considered  to  be  exceeded. 

The  air  quality  of  the  Colstrip  area  has  been  discussed  in  greater  detail 
in  recent   EISs    (MDSL  and  U.S.    Office   of   Surface  Mining,    1982b;   MDSL,  1981; 
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TABLE  1 1-8 

Total  Suspended  Particulate  Concentrations 
in  the  Colstrip  Area  for  1982  and  1983 


Number  of  times 
Number                Annual                 Highest  exceeding 
of                Arithmetic             24-hour  24-hour 
Site  Year  Samples  Average  Concentration  Standard 


Western  Energy 


1 

1 

i  noo 

C  A 

44 

ICO 

153 

0 

1983 

59 

44 

194 

0 

o 

z 

lyoz 

59 

O  A 

80 

4ZZ 

/. 

4 

1983 

56 

47 

340 

1 

3 

i  n  o  o 

19oz 

C  A 

60 

iii 
111 

n  i  c 
916 

o 
8 

1983 

59 

118 

397 

7 

4 

i  no  o 

1982 

C  1 

6 1 

1  c  o 

162 

1      A  A"7 

1 , 007 

14 

1983 

53 

149 

1,228 

12 

5 

1  C\  o  o 

1982 

c  c 

55 

i  f 
16 

C  1 

01 

A 
U 

1983 

58 

18 

57 

0 

6 

i  r\  o  o 

1982 

61 

95 

535 

o 
O 

1983 

60 

100 

428 

6 

7 

1982 

59 

19 

49 

0 

1983 

54 

22 

118 

0 

8 

1982 

59 

23 

65 

0 

1983 

60 

22 

78 

0 

9 

1982 

59 

23 

123 

0 

1983 

60 

22 

80 

0 

10 

1982 

60 

19 

100 

0 

1983 

58 

23 

94 

0 

11 

1982 

58 

21 

117 

0 

1983 

55 

20 

78 

0 

Montana 

Power  Company 

1 

1982 

59 

44 

231 

2 

1983 

50 

28 

79 

0 

2 

1982 

59 

29 

95 

0 

1983 

54 

52 

497 

1 

3 

1982 

51 

50 

150 

0 

1983 

55 

49 

208 

1 

4 

1982 

56 

51 

145 

0 

1983 

56 

39 

133 

0 

Source: 

Computer 

records , 

Montana  Department 

of  Health  and 

Environmen 

Sciences 

,  Air  Quality  Eureau,  1984. 
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MDSL,  1980;  and  USDI  and  MDSL,  1980).  The  reader  interested  in  further  infor- 
mation is  directed  to  these  documents. 


BMPLOaVIFNT  AND  INOCRIE 

The  Rosebud  County  economy  has  undergone  a  significant  transformation  during 
the  past  15  years.  Renewed  coal  mining  at  Colstrip  started  the  area  on  the 
path  of  large-scale  industrial  development,  which  has  displaced  agriculture  as 
the  dominant  economic  activity  in  the  county. 

Renewed  mining  began  in  1968,  when  Western  Energy  opened  and  expanded  its 
Rosebud  Coal  Mine.  The  Peabody  Coal  Company  then  opened  its  Big  Sky  Mine 
about  three  miles  south  of  Colstrip,  and  a  consortium  of  five  electric  util- 
ities led  by  the  Montana  Power  Company  established  Colstrip  Units  1,  2,  3,  and 
4,  a  2 , 100-megawatt  electric  generating  plant  next  to  the  Rosebud  Mine.  The 
Burlington  Northern  Railroad  meanwhile  expanded  its  Forsyth  operations  to  ac- 
commodate increased  coal  shipments  from  Colstrip  to  midwestern  electric  util- 
ities . 

The  result  of  industrial  development  was  that,  by  1980,  employment  in 
coal  mining  had  reached  473  positions,  ten  tines  the  number  in  1970.  Employ- 
ment in  the  transportation  and  utility  sectors  reached  480  positions,  three 
times  the  1970  level  (Regional  Economic  Information  System  [REIS],  Annual). 

Construction  of  the  Colstrip  generating  complex  began  in  1971  with  Units 
1  and  2,  two  350-megawatt  plants.  The  county's  construction  work  force,  num- 
bering less  than  100  persons  in  1970,  rapidly  expanded  to  a  peak  of  1,354 
workers  in  1975.  After  the  completion  of  Units  1  and  2,  construction  employ- 
ment fell  to  a  low  of  267  persons  in  1978  (Montana  Board  of  Crime  Control 
[MBCC] ,  1983).  In  1980,  construction  of  Units  3  and  4  began  and  the  con- 
struction work  force  again  expanded,  reaching  a  peak  of  2,413  in  1982.  The 
construction  work  force  never  reached  its  anticipated  1982  peak  of  3,000  to 
3,400  workers  (Montana  Department  of  State  Lands  [MDSL]  and  U.S.  Office  of 
Surface  Mining  [OSM] ,  1982b).  Unit  3  was  completed  in  the  fall  of  1983, 
starting  a  gradual  decline  in  the  number  of  construction  workers  needed  at  the 
project  site. 

Today,  about  400  workers  are  building  Unit  4.  During  1983,  Montana  Pow- 
er, the  operator  of  the  generating  plant,  added  personnel  to  staff  Unit  3  for 
commercial  operation.  About  620  utility  employees  now  man  Units  1,  2,  and  3; 
Western  Energy's  Rosebud  Mine  has  an  operating  crew  of  332  (Ed  Handle,  Assis- 
tant Project  Manager,  Montana  Power  Company;  Cliff  Young,  Manager,  Sunlight 
Development  Company;  and  Chris  Cull,  Manager  of  Operational  Permitting,  West- 
ern Energy  Company;  pers.  comm.,  July  27,  August  30,  1984). 

In  early  1984,  the  construction  period  for  Unit  4  was  extended  by  9 
months.  The  unit's  turbine  roll  is  set  for  December  1985  and  commercial  oper- 
ation is  scheduled  to  begin  in  April,  1986.     The  completion  of  Unit.  4  will  end 
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almost  15  years  of  continuous  construction  in  the  Colstrip  area  and  the  con- 
struction work  force  will  decline  by  another  300  jobs  during  the  period.  It 
is  anticipated  that  another  100  positions  will  be  added  to  utility  operations 
at  the  same  time  (Ed  Handle,  Montana  Power  Company,  pers.  comm.,  July  27, 
1984). 

During  1982  and  1983,  coal  consumption  by  midwestern  utilities  fell,  ow- 
ing to  unseasonably  warm  winter  weather  and  a  national  economic  recession. 
The  associated  drop  in  coal  sales  led  to  some  job  cuts  at  the  Rosebud  Mine. 
Likewise,  the  completion  of  Unit  3  led  to  the  gradual  discharge  of  a  large 
number  of  construction  workers.  In  1983,  Rosebud  County's  unemployment  level 
reached  8.8  percent  (711  workers)  and  matched  the  state  rate  (Montana  Depart- 
ment of  Labor  and  Industry  [MDLI],  monthly).  Historically,  Rosebud  County's 
unemployment  rate  has  been  significantly  lower  than  the  state  average,  at 
times  by  as  much  as  50  percent.     (See  appendix  A,  table  A-2.) 

The  large  increases  in  employment  in  the  mining,  utility,  and  construc- 
tion industries  throughout  the  1970s  spurred  job  creation  in  the  local  econ- 
omy's support  sector.  Led  by  increases  in  the  services  industry,  combined 
employment  in  the  service,  trade,  finance,  and  real  estate  sectors  nearly  tri- 
pled between  1970  and  1982.  At  the  same  time,  government  employment,  prin- 
cipally at  the  local  level,  rose  from  301  to  657,  a  118  percent  increase. 

During  the  same  period,  agricultural  employment  declined,  as  it  has  both 
in  Rosebud  County  and  Montana  as  a  whole  since  the  1930s.  Agriculture  remains 
an  important  part  of  the  county's  economic  base,  accounting  for  600  jobs,  or 
roughly  10  percent  of  total  employment. 

As  Rosebud  County's  employment  pattern  has  changed,  so  too  has  the  compo- 
sition of  total  personal  income.  In  1970,  total  personal  income  equaled  $16.7 
million,  or  0.7  percent  of  the  state  total,  an  amount  less  than  proportionate 
with  its  share  of  the  state's  population  (0.87  percent)  that  same  year.  In 
1982,  personal  income  had  increased  to  $120.2  million,  or  1.6  percent  of  the 
state  total. 

Labor  and  proprietor's  income  constitutes  the  largest  share  of  income  re- 
ceived by  local  residents  (88  percent)  and  has  grown  faster  than  other  sources 
of  income,  led  by  increases  in  the  construction,  mining,  transportation,  and 
utility  industries.  Per  capita  income  also  has  greatly  increased  since  the 
onset  of  industrial  development.  In  1970,  per  capita  income  was  $2,768,  com- 
pared with  $9,879  in  1982.  Rosebud  County's  per  capita  income  level  is  104 
percent  of  the  statewide  average  of  $9,544  per  person.  (See  appendix  A,  table 
A-l).  Throughout  the  1970s,  fluctuations  in  the  level  of  construction  employ- 
ment caused  local  income  to  vary  more  than  elsewhere  in  the  state.  Agricul- 
tural income  also  rose  and  fell  several  times  during  the  same  period.  In 
1982,  agricultural  income  totaled  $4.1  million,  or  3  percent  of  the  county 
total  (REIS,  Annual).     (See  also  appendix  A,  tables  A-l  and  A-2.) 
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SOCIAL  CONDITIONS 

Population 
Rosebud  County 

In  1970,  just  after  the  onset  of  coal  development,  the  population  of  Rosebud 
County  was  6,032.  In  1980,  the  U.S.  Census  reported  a  population  of  9,899,  a 
64.1  percent  increase.  Population  projections  developed  in  1981  by  Mountain 
West  Research,  Inc.  (MWRI) ,  suggested  that  population  growth  associated  with 
Units  3  and  4  had  pushed  the  population  total  to  11,278  by  the  start  of  1981. 
The  Mountain  West  estimates  reflect  the  employment  and  population  buildup  at 
Colstrip  during  the  summer  and  fall  of  1980,  following  completion  of  the  cen- 
sus in  April.  Anticipated  increases  in  construction  employment  during  the 
early  1980s  led  to  population  forecasts  exceeding  16,000  persons  in  1982  and 
1983.  The  expected  employment  levels  never  materialized,  nor  did  the  popu- 
lation forecast.  A  recent,  retrospective  population  analysis  conducted  for 
the  Montana  Coal  Board  (Holtzmann  Associates,  1984)  measured  the  county  popu- 
lation at  12,170  in  1982,  increasing  to  12,565  in  1983,  and  dropping  back  to 
12,037  in  1984.     (See  appendix  A,  tables  A-3  and  A-4.) 

With  approximately  12,000  residents,  Rosebud  County's  population  density 
is  2.4  persons  per  square  mile,  56  percent  lower  than  the  state  of  Montana  as 
a  whole  (5.4  persons  per  square  mile).  Most  of  Rosebud  County  is  populated  by 
scattered  ranch  and  farm  families.  Settlement  is  concentrated  in  a  narrow 
six-mile-wide  corridor  along  the  Yellowstone  River,  at  Colstrip,  and  in  a  belt 
along  Highway  212  in  the  southern  portion  of  the  county  on  the  Northern 
Cheyenne  Indian  Reservation. 

The  construction  of  generating  Units  1,  2,  3,  and  4  attracted  a  large 
number  of  young  men  to  the  area,  a  situation  that  is  now  being  reversed  as 
construction  tapers  off.  In  1980,  the  average  Rosebud  County  household  had 
3.06  persons,  compared  with  2.70  persons  statewide.  The  large  household  size 
in  the  county  is  a  reflection  of  larger  than  average  families  on  the  Northern 
Cheyenne  Indian  Reservation,  which  has  an  average  household  size  of  3.45  per- 
sons. The  county  population  also  was  younger  than  Montana  as  a  whole,  with  a 
median  age  of  25.3  years,  compared  with  29.0  years  statewide  (U.S.  Bureau  of 
the  Census,  1980). 


Colstrip 

In  1980,  Colstrip' s  population  was  counted  by  the  U.S.  Census  as  1,476.  A 
separate  population  estimate  developed  for  the  Montco  Mine  EIS  (MWRI,  1981) 
indicated  a  population  of  3,750,  or  roughly  seventeen  times  greater  than  1970. 
Again,  the  employment  and  population  build-up  following  the  1980  census  ac- 
counts for  the  estimate  of  3,750  residents.  The  community's  population  was 
expected  to  peak  in  1982  near  8,000  residents,  but  that  level  was  not 
achieved.  Today,  about  4,500  persons  live  in  Colstrip  (Holtzmann  Associates, 
1984). 
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Forsyth 

In  1980,  3,054  people  lived  in  the  Forsyth  area,  including  2,533  people  within 
the  municipal  limits.  Today's  population  Is  estimated  at  3,500,  or  86.8  per- 
cent above  the  1970  level  (Montana  Department  of  State  Lands  [MDSL],  1983). 

Housing 
Rosebud  County 

The  total  number  of  housing  units  in  the  county  rose  from  2,055  in  1970  to 
3,787  in  1980,  an  84.3  percent  increase.  Mobile  homes  accounted  for  almost  60 
percent  of  all  the  new  housing  units  created  and  now  constitute  almost  36  per- 
cent of  the  county's  housing  stock,  compared  with  12  percent  statewide.  The 
1980  median  value  of  all  housing  in  the  county  was  $42,400,  compared  with 
$46,500  in  Montana  as  a  whole.  Owner-occupied  units  made  up  67.6  percent  of 
all  housing,  similar  to  the  state  as  a  whole. 


Colstrip 

Between  1970  and  1980,  the  Sunlight  Development  Company,  a  subsidiary  of  Mon- 
tana Power  Company,  financed  or  constructed  960  housing  units  in  Colstrip. 
The  new  units  house  both  permanent  employees  for  the  mine  and  power  plant  and 
construction  workers  temporarily  living  in  the  community.  By  1982,  total 
housing  stock  (permanent  and  temporary)  had  risen  to  2,309  dwellings,  while 
405  more  dwellings  were  under  construction  (MDSL,  1983). 

The  completion  of  Unit  3  has  greatly  reduced  the  demand  for  housing  and 
Sunlight  Development  has  been  selling  mobile  homes  and  having  them  moved  from 
Colstrip.  In  mid-1984,  a  housing  count  conducted  for  the  Montana  Coal  Board 
indicated  1,438  occupied  houses  and  90  occupied  recreational  vehicles  (Holtz- 
mann  Associates,  1984).  Historically,  housing  has  been  more  expensive  in 
Colstrip  than  Forsyth.  In  1983,  houses  that  cost  $50,000  to  $60,000  in  For- 
syth were  generally  $25,000  to  $30,000  higher  in  Colstrip  (MDSL ,  1983).  Used 
mobile  homes  are  now  widely  available  at  favorable  prices,  but  there  is  rela- 
tively little  demand  for  them  in  the  immediate  Rosebud  County  area. 

Forsyth 

The  1980  Census  in  Forsyth  counted  1,258  housing  units,  of  which  1,242  were 
year-round.  Twenty-three  percent  of  the  housing  consisted  of  mobile  homes  and 
62  percent  of  single-family  detached  dwellings.  Forsyth's  housing  stock  rap- 
idly expanded  during  the  1970s,  but  did  so  in  a  more  systematic,  manner,  less 
subject  to  the  rapid  swings  in  demand  caused  by  changing  levels  of  construc- 
tion employment. 

Unlike  Colstrip,  Forsyth's  new  housing  was  created  by  a  large  number  of 
private  developers  and  individuals  responding  to  the  market  demand  for  hous- 
ing; Sunlight  Development  did  not  create  housing  in  the  Forsyth  area.  The  de- 
mand   for    housing    today    is    relatively    stable.      Rental    vacancy    rates  will 
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probably  increase  somewhat  as  Unit  4  nears  completion,  and  the  number  of  tem- 
poral construction  workers  needing  housing  in  the  area  decreases.  When  that 
happens,  rents  may  drop  or,  at  least,  stabilize  for  a  period  until  housing  de- 
mand increases. 


Social  Life 

A  brief  social  history  and  description  of  social  life  of  the  Colstrip  area  is 
given  in  the  final  EIS  on  Rosebud  Mine's  Area  C,  Block  1  (MDSL  and  U.S.  Office 
of  Surface  Mining,  1982b).  A  summary  of  the  Area  C  EIS's  findings  follows. 
Only  social  life  at  Colstrip  is  examined  here,  since  Colstrip  is  the  most  sen- 
sitive to  changes  at  the  Rosebud  Mine. 

Colstrip  has  periodically  grown  along  with  the  expansion  of  the  railroad 
and  mining.  It  was  not  until  the  early  1970s  that  the  population  grew  rapid- 
ly. This  growth  raised  conflicts  over  land  use,  economics,  politics,  and  val- 
ues (Gold,  1974,  1975).  Montana  Power's  ownership  of  the  entire  community  and 
the  high  percentage  of  temporary  jobs  also  contributed  to  such  conflicts. 
Status  differences  and  the  arrangement  of  permanent  and  temporary  housing  lim- 
it social  contact  between  different  groups.  The  limitations  do  appear  to  be 
decreasing,  however,  and  for  all  practical  purposes,  will  disappear  with  the 
end  of  construction. 

Much  of  the  conflict  that  arose  at  the  time  of  Colstrip fs  rapid  develop- 
ment in  the  1970s  no  longer  exists.  The  emphasis  has  moved  from  opposing 
groups,  one  resisting  development,  the  other  supporting  development,  to  indi- 
viduals debating  how  to  develop.  During  1984,  some  controversy  was  created  by 
questions  regarding  the  construction  materials  and  practices  used  to  seal  the 
fly  ash  ponds  for  Units  3  and  4,  and  a  local  rancher  has  challenged  Western 
Energy  Company's  authority  to  extract  coal  without  control  of  the  surface 
rights. 

There  does  not  appear  to  be  a  distinctive  Colstrip  life  style,  but  life 
in  Colstrip  is  different  from  the  remainder  of  Posebud  County.  Feelings  of 
isolation,  higher  salaries,  and  the  lack  of  shopping  and  recreation  in  Col- 
strip, encourage  residents  to  travel  to  nearby  cities  more  often  than  other 
Rosebud  County  residents.  Colstrip  residents  are  reportedly  apolitical  and 
have  little  impact  on  county  politics. 

Family  life  is  reported  to  be  important  in  Colstrip,  especially  to  perma- 
nent residents.  The  divorce  rate  for  all  of  Rosebud  County  has  actually  been 
lower  than  the  rate  for  Montana  as  a  whole.  Yet,  during  a  quality-of-lif e 
survey  conducted  for  the  Area  C  EIS,  two  of  the  three  most  frequently  men- 
tioned social  problems  were  divorce  and  family  instability.  The  importance 
attached  to  family  life  may  lead  to  greater  concern  over  family-related  social 
problems. 

Through  its  recent  history,  Colstrip  has  been  characterized  as  a  "boom 
town"  susceptible  to  a  variety  of  pathological  conditions  ranging  from  crime 
and  delinquency  to  alcohol  and  drug  abuse.  While  such  problems  were  frequent- 
ly mentioned  in  surveys  of  local  residents  and  social  service  personnel,  the 
actual  measurement  of  such  phenomena  revealed  mixed  circumstances.     Along  with 
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higher  employment  and  population  at  Colstrip,  Rosebud  County  did  experience 
more  criminal  activity,  but  the  actual  amount  of  change  has  been  modest.  The 
county's  rate  of  major  felony  crimes  has  never  approached  the  state  rate.  For 
example,  in  1982  at  the  peak  of  construction,  Rosebud  County's  crime  rate  was 
2,712.5  crimes  per  100,000  population,  well  below  the  state  rate  of  4,306.5. 
Part  2  crime,  the  lesser  felonies,  rose  and  fell  along  with  employment  and  ex- 
ceeded the  state  norm  during  the  two  years  when  construction  employment  was 
the  highest.  County  alcohol  sales  have  always  been  high,  generally  well  above 
the  state  average.  During  the  past  two  years,  as  the  level  of  construction 
activity  increased,  so  did  alcohol  sales;  statewide,  alcohol  sales  fell  (Mon- 
tana Board  of  Crime  Control,  1983). 

The  transformation  of  Rosebud  County  and  the  Colstrip  area  from  an  agrar- 
ian to  industrial  society  is  nearly  completed.  Earring  further  industrial  de- 
velopment in  the  region  during  the  next  decade,  Colstrip  and  its  residents 
will  become  more  fully  and  actively  integrated  into  the  social,  political,  and 
economic  life  of  the  county.  In  turn,  the  distinctions  between  groups  that 
have  characterized  social  life  in  the  past  will  gradually  fade. 


SOCIAL  AND  CCMViUNITY  SERVICES 
Law  Enforcement 

The  Rosebud  County  Sheriff  provides  law  enforcement  in  Colstrip.  Six  dep- 
uties, five  dispatchers,  and  one  dogcatcher  are  assigned  to  the  Colstrip  of- 
fice. An  additional  deputy  patrols  the  rural  area  between  Colstrip  and 
Ashland. 

Law  enforcement  personnel  and  equipment  are  located  in  the  Colstrip  Com- 
munity Service  Center.  Detention  facilities  comprise  four  cells,  each  with 
two  bunks.  The  Colstrip  Sheriff's  office  has  three  patrol  cars  and  one  pickup 
truck.  Communications  are  provided  by  a  low-frequency  band  radio  system.  The 
sheriff's  office  provides  communications  and  dispatching  service  for  the  local 
emergency  medical  service  and  fire  protection  organizations.  The  sheriff  con- 
siders his  manpower  and  equipment  adequate  to  serve  the  present  population 
(Robert  Ash,  Rosebud  County  Sheriff;  Cron  Bromley,  Rosebud  County  Deputy 
Sheriff,  pers.  comm.,  July  3  and  September  4,  1984). 

Fire  Protection 

A  22-member  volunteer  fire  department  provides  fire  protection  for  Colstrip 
and  the  area  within  five  miles  of  town.  The  department  also  provides  service 
by  contract  for  Western  Energy's  property.  Approximately  75  percent  of  the 
staff  are  trained  firefighters.  Water  flows  to  hydrants  in  Colstrip  are  con- 
sidered excellent  now  and  for  the  foreseeable  future.  The  fire  department  is 
equipped  with  five  vehicles,  including  two  1 ,000-gallon-per-minute  (gpm) 
pumpers,  a  2,000-gallon  tanker,  a  1,500-gallon  tanker,  and  an  equipment  van. 

Equipment  storage  is  provided  in  two  garages.  One  is  located  at  the 
Colstrip  Community  Service  Center.     The  second  facility,  a  two-stall  garage, 


11-42  /  Social  and  Community  Services 


is  located  near  the  Pine  Butte  School  at  the  northern  end  of  Colstrip.  It  was 
completed  in  late  1982.  All  fire  department  members  are  equipped  with  full 
turn-out  gear  and  24-hour  pagers.  The  department  is  dispatched  through  the 
Rosebud  County  Sheriff's  dispatch  center  in  Colstrip.  The  Colstrip  fire  chief 
considers  his  department  adequate  to  meet  the  fire  protection  needs  of  Col- 
strip for  the  present  and  the  foreseeable  future.  Colstrip  currently  has  a 
Class  7  rating,  about  average  for  a  rural  volunteer  fire  department  (Dennis 
Dryer,  Sec./Treas.,  Colstrip  Fire  Department,  pers.  comm.  September  4,  1982). 

Waste  Water  Treatment 

The  sanitary  sewer  system  serving  Colstrip  is  owned  by  Rosebud  County  and 
maintained  by  Sunlight  Development  Company.  Treatment  is  accomplished  in  an 
oxidation  ditch  supplemented  with  an  aerated  lagoon  installed  in  1982.  The 
lagoon  serves  as  a  holding  pond.  Two  cells  from  an  older  lagoon  system  are 
used  as  sludge  drying  beds.  The  Montana  Department  of  Health  currently  con- 
siders that  the  "operation  of  the  plant  and  laboratory  control  are  good" 
(Montana  Department  of  Health  and  Environmental  Sciences  [MDHES],  1984).  The 
effluent  discharge  is  within  or  below  permit  limitations  (Cliff  Young,  Manag- 
er; Lawrence  Miller,  Engineer,  Sunlight  Development  Company,  pers.  comm., 
July  3,  1984). 

Water  Supply- 
Water  for  the  town  of  Colstrip  is  drawn  from  the  Yellowstone  River  and  pumped 
approximately  30  miles  to  Colstrip  and  stored  in  Castle  Rock  Lake,  a  pond 
built  to  feed  water  to  the  Colstrip  generating  units.  The  treatment  plant  has 
a  capacity  of  4,000  gpm  through  a  rapid  sand  filter.  The  water  is  treated 
with  alum,  chlorinated,  and  flows  to  a  350 ,000-gallon  clearwell  before  being 
pumped  to  three  distribution  tanks  totaling  1.65  million  gallons.  Water  is 
distributed  by  gravity  feed  through  mains  ranging  from  2  to  14  inches.  The 
water  system  has  adequate  capacity  for  a  town  of  Colstrip' s  size  (MDHES,  1984; 
Cliff  Young,  Manager;  Lawrence  Miller,  Engineer,  Sunlight  Development  Company, 
pers.  comm.,  July  3,  1984). 

Solid  Waste 

Solid  waste  collection  and  disposal  services  are  now  provided  by  a  rural  ref- 
use disposal  district.  The  district  contracts  for  refuse  collection  services 
with  a  waste  disposal  company  headquartered  in  Miles  City.  Refuse  collection 
is  made  by  a  truck  with  a  25-cubic-yard  compactor.  Solid  wastes  are  buried  in 
old  strip-mine  cuts  sealed  with  clay  northeast  of  the  Colstrip  townsite.  Old 
mine  spoil  is  graded  over  the  solid  wastes.  The  present  dump  site  serves 
Rosebud  and  Treasure  counties  and  the  Northern  Cheyenne  Reservation.  Solid 
waste  collection  capacity  is  adequate  at  present,  with  one  collection  day  per 
week.  The  Montana  Power  Company's  Environmental  Department  monitors  four 
wells  beside  the  landfill  site  for  ground  water  contamination.  There  have 
been  no  problems  to  date  (Lawrence  Miller,  Engineer,  Sunlight  Development  Com- 
pany; Julie  Etchemendy,  co-owner,  Colstrip  Disposal  Service,  pers.  comm., 
July  3,  1984). 
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Soc  i  a  1  We 1  fare 

Social  welfare  is  a  function  of  the  state  of  Montana,  administered  locally 
through  county  government.  The  same  services  are  available  throughout 
Montana: 


o 

Aid  to  Families  with  Dependent  Children 

o 

Food  Stamps 

0 

Medicaid  and  County  Medical  Assistance 

o 

Foster  Care 

o 

General  Assistance 

o 

Child  Welfare  Services 

o 

Social  Services 

The  Rosebud  County  Welfare  Department  maintains  three  offices  in  the 
county  at  Forsyth,  Colstrip,  and  Lame  Deer.  Only  social  services  and  child 
protection  services  are  directly  available  from  the  Colstrip  office.  Deter- 
minations of  eligibility  for  economic  assistance  are  made  through  the  Forsyth 
office.  The  Colstrip  office  is  staffed  by  one  social  worker,  a  number  suffi- 
cient for  the  current  caseload  (Mike  Kennedy,  Director,  Rosebud  County  Welfare 
Office,  pers.  comm.,  July  6,  1984). 

Medical  Services 

Outpatient  medical  services  are  provided  by  the  Colstrip  Medical  Clinic,  for- 
merly a  Southeastern  Montana  Rural  Health  Institute  (SEMRHI)  facility.  The 
clinic  was  converted  to  private  ownership  in  July,  1984,  and  is  owned  by  the 
Garberson  Clinic  of  Miles  City.  The  facility  is  staffed  by  one  full-time  gen- 
eral practitioner,  three  part-time  registered  nurses,  and  a  radiology  techni- 
cian. The  Garberson  Clinic  rotates  medical  specialists  through  Colstrip.  An 
opthalmologist ,  urologist,  and  orthopedic  specialist  visit  the  town  one  to 
four  times  per  month,  depending  on  need.  The  clinic  currently  has  five  ex- 
amining rooms,  an  x-ray  unit,  laboratory,  and  emergency  room.  It  is  located 
in  the  Colstrip  Mall  (Heidi  Kramer,  Office  Manager,  Colstrip  Medical  Clinic, 
pers.  comm.,  July  3,  1984). 

The  former  Colstrip  Dental  Clinic  is  now  owned  and  operated  by  Dr.  Greg- 
ory Olson,  D.M.D.  It  is  staffed  by  a  full-time  dentist,  a  dental  hygienist, 
two  dental  assistants,  and  a  receptionist.  The  clinic  will  move  to  a  new 
building  in  the  fall  of  1984  (Dr.  Gregory  W.  Olson,  dentist,  pers.  comm.,  July 
3,  1984). 

An  optometric  office  is  located  in  the  Colstrip  Mall,  staffed  by  a  physi- 
cian based  in  Miles  City  who  visits  the  office  two  days  per  week  (Margaret 
Porter,  Optometric  Assistant,  pers.  comm.,  July  3,  1984). 

The  Eastern  Montana  Community  Mental  Health  Center  of  Miles  City  adminis- 
ters mental  health  services  for  Colstrip.  The  Colstrip  Mental  Health  Center, 
staffed  by  one  psychologist,  had  38  cases  as  of  the  end  of  July,  1984;  it  has 
capacity  for  additional  cases  (Duane  Haidle,  Colstrip  Mental  Health  Center; 
Frank  Lane,  Eastern  Montana  Community  Health  Center,  Miles  City,  Montana, 
pers.  comm.,  July  3  and  September  10,  1984). 
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There  are  four  ambulances  in  Colstrip,  two  owned  by  Bechtel  Energy  Compa- 
ny and  two  by  the  Colstrip  Emergency  Medical  Service.  Helicopter  and  fixed- 
wing  air  ambulance  service  is  available  through  Saint  Vincent  Hospital  in 
Billings.  The  Emergency  Medical  Service  is  staffed  by  11  volunteers.  This 
emergency  service  is  adequate  for  current  needs  (MDSL,  1983). 

Rosebud  Community  Hospital  and  Nursing  Home,  33  miles  north  in  Forsyth, 
is  the  closest  hospital  to  Colstrip.  It  has  a  staff  of  63  full-time  equiva- 
lent employees  between  the  hospital  and  nursing  home.  The  hospital  has  20  li- 
censed beds,  maternity  case,  emergency  facilities,  an  x-ray  department,  and  a 
part-time  pharmacy.  During  1983,  the  hospital  had  a  27.7  percent  occupancy 
rate  (patient  days/licensed  beds  x  365  x  100%). 

Forsyth  is  also  the  closest  city  offering  nursing  home  facilities  to  Col- 
strip residents.  The  Rosebud  Community  Nursing  Home  has  51  skilled-care  beds 
with  four  more  to  be  added  in  late  1984.  The  home  had  a  94  percent  occupancy 
rate  in  1983  (patient  days/skilled  beds  +  intermediate  beds/days  reporting  x 
100%)  (MDHES,  1984;  Yvonne  Armstrong,  Controller,  Rosebud  Community  Hospital 
and  Nursing  Home,  pers.  comm.,  July  3,  1984). 

Education 

Colstrip  School  District  No.  19  currently  operates  two  elementary  schools.  In 
mid-September,  1984,  the  Isabelle  Bills  Elementary  School's  enrollment  was  284 
students.  Class  size  ranged  from  14  to  22  pupils  and  averaged  17.8.  The  Pine 
Butte  Elementary  School  had  an  enrollment  of  365  students.  Class  size  ranged 
from  13  to  25  students  and  averaged  20.3.     (See  also  appendix  A,  table  A-5 . ) 

Both  elementary  schools  have  large  physical  plants  and  space  for  more 
students.  Using  the  minimum  accreditation  standard  as  a  guide,  the  existing 
elementary  school  classroom  configuration  could  accommodate  up  to  255  more 
students  (Montana  Board  of  Education,  1983).  (See  also  appendix  A,  table 
A-5 . ) 

The  Colstrip  Middle  School  is  located  in  the  old  Colstrip  High  School 
near  the  center  of  town.  Its  enrollment  is  292  students  and  the  building  has 
capacity  for  350  pupils. 

The  Colstrip  High  School  is  a  new  facility  completed  in  the  fall  of  1983. 
It  was  designed  to  accommodate  500  students.  The  1984  enrollment  is  429.  The 
school  has  ample  capacity  for  more  students  and  the  enrollment  will  level  off, 
if  not  decline,  follox^ing  completion  of  Units  3  and  4  (Bill  Medved,  Counselor; 
Harold  Tokerud,  Superintendent  of  Schools,  pers.  comm.,  August  9,  1984). 


FISCAL  OCNDITICNS 

Property  taxes  are  an  important  source  of  local  government  and  school  district 
revenue  in  Rosebud  County.  The  taxable  value  associated  with  the  gross  pro- 
ceeds (45  percent  of  the  contract  sales  price  of  the  coal)  of  the  Western  En- 
ergy and  Peabody  mines  and  with  the  Colstrip  generating  units  has  become  the 
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major  source  of  property  taxes.  State  and  federal  impact  assistance  have  also 
provided  significant  amounts  of  revenue  to  local  governments  and  school  dis- 
tricts in  the  county.     (See  appendix  A,  table  A-6.) 

Total  mill  levies  in  Rosebud  County  fell  by  45  percent  between  fiscal 
year  (FY)  1980  and  FY  1985.  Property  taxes  have  provided  an  average  of  33 
percent  of  the  county's  revenue  over  the  last  six  years  (tables  II-9  and 
11-10) .  The  county  has  also  maintained  large  cash  balances  during  the  same 
period.  The  general  fund  budget  in  Rosebud  County  increased  by  65  percent  be- 
tween FY  1980  and  FY  1985,  while  the  total  levied  budget  increased  by  48  per- 
cent (table  11-11).  The  general  fund  is  the  principal  operating  fund  of  a 
local  government  jurisdiction  and  the  one  most  likely  to  change  because  of 
changing  population  levels.  General  fund  revenues  in  the  Colstrip  school  dis- 
trict are  provided  by  property  taxes  paid  in  that  district.  In  school  dis- 
tricts without  coal  development,  such  as  the  elementary  and  high  school  dis- 
tricts in  Forsyth,  most  general  fund  revenues  come  from  the  County  Equaliza- 
tion Levy. 

Table  11-12  shows  the  taxable  value  in  Rosebud  County  by  property  clas- 
sification for  FY  1980  to  FY  1985.  In  FY  1985  the  gross  proceeds  of  the  two 
coal  mines  in  the  county  will  provide  about  17  percent  of  the  county's  taxable 
value;  centrally  assessed  utility  property  and  mining  machinery  will  provide 
about  67  percent;  oil  production  will  provide  8  percent;  and  the  balance  will 
come  from  land  and  improvements,  agriculture,  and  other  personal  property 
(Montana  Department  of  Revenue,  1984). 

Between  1978  and  1983,  Western  Energy  paid  $154  million  in  local,  state, 
and  federal  taxes,  not  counting  income  and  payroll  taxes  (table  11-13). 

Not  all  jurisdictions  in  Rosebud  County  have  benefited  equally  from  the 
increases  in  taxable  value  brought  about  by  energy  development.  Between  FY 
1980  and  FY  1984,   taxable  value  in  Rosebud  county  grew  by  198  percent;  in  the 


TABLE  I 1-9 

Mill  Levies  by  Major  Fund,  Rosebud  County,  Fiscal  Years  1980-1985 


General 

Road  &  Bridge 

Poor 

Other1 

Total 

Fund 

Fund 

Fund 

Funds 

All  Funds 

1984-85 

4.99 

5.55 

1.10 

2.19 

13.83 

1983-84 

5.98 

7.30 

0.96 

2.11 

16.35 

1982-83 

0.00 

12.73 

2.27 

2.76 

17.76 

1981-82 

0.85 

7.26 

1.85 

3.26 

13.22 

1980-81 

2.03 

7.92 

2.40 

3.12 

15.47 

1979-80 

4.40 

16.00 

1.10 

3.66 

25. 16 

Source:     Montana  Tax  Foundation,  Annual. 


Includes  fair,  library,  airport,  cemetery,  debt  service,  senior  citizens,  and 
museum  funds. 
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TABLE  11-11 

Total  Budget  by  Major  Fund,  Rosebud  County,  Fiscal  Years  1980-1985 


General 
Fund 

tvUdU  Cf 

Bridge 
Fund 

Poor 
Fund 

Other1 
Funds 

Total 
All  Funds 

1984' 

-85 

$4,622,249 

$2,712,905 

$583,666 

$1,219,902 

$9,138,722 

1983 

-84 

3,731,497 

2,983,072 

563,379 

908,301 

8,186,249 

1982- 

-83 

3,332,874 

2,959,555 

604,840 

842,706 

7,739,975 

1981 

-82 

3,093,975 

2,194,313 

469,450 

699,709 

7,157,156 

1980- 

-81 

3,033,770 

2,550,707 

406,486 

714,334 

6,705,297 

1979' 

-80 

2,802,922 

2,467,027 

231,118 

661 ,489 

6,162,556 

Source:     Montana  Tax  Foundation,  Annual. 

^Includes  fair,  library,  airport,  cemetery,  debt  service,  senior  citizens,  and 
museum  funds. 


town  of  Forsyth,  the  increase  was  only  1.3  percent  (Montana  Tax  Foundation, 
Annual) .  The  changes  and  consequent  disparity  in  the  tax  base  were  reflected 
in  the  mill  levy,  or  tax  rate.  The  Rosebud  County  mill  levy  decreased  by  3.5 
percent  between  FY  1980  and  FY  1984.  The  Forsyth  levy  increased  by  37  percent 
in  the  same  period. 

School  districts  were  similarly  affected.  Property  taxes  in  the  Colstrip 
school  districts  were  relatively  low  in  FY  1980,  totalling  67  mills,  compared 
to  139  mills  in  Forsyth  and  134  mills  in  similar-sized  school  districts  else- 
where in  the  state.  In  FY  1984  the  Colstrip  school  levy  was  79  mills,  com- 
pared to  117  mills  in  Forsyth  and  142  mills  elsewhere  (Montana  Tax  Foundation, 
Annual) . 


LAND  USE 

The  land  in  the  Area  D  application  area  totals  3,073  acres,  of  which  1,708 
will  be  mined  and  907  disturbed  by  mine-related  activities.  Most  of  the  area 
to  be  disturbed  is  rangeland  (68.7  percent)  and  old  mine  spoil.  Cropland  (hay 
meadows  and  winter  wheat)  accounts  for  120  acres,  or  3.9  percent  of  the  total 
permit  area.  The  life-of-mine  expansion  totals  1,309  acres,  of  which  850 
would  be  disturbed  by  mining  and  related  activities.  Of  the  total  in  the 
life-of-mine  expansion,  1,234  acres  are  rangeland,  15  acres  are  cropland,  and 
60  acres  are  either  disturbed  grasslands,  mine  spoil,  or  ponds. 

The  proposed  mine  area  has  relatively  low  productivity  with  an  average  of 
0.35  cow-calf  units  per  month  per  acre  during  the  early  1980s.  As  such,  it 
would  require  2.94  acres  of  grassland  to  support  a  single  cow/calf  unit  for  a 
month  or  26.5  acres  to  provide  feed  through  a  9-month  grazing  cycle.  The 
total  amount  of  grazing  land  that  would  be  disturbed  in  the  application  area 
will  support  80  cow/calf  units  per  year.  The  life-of-mine  expansion  will 
probably  support  an  additional  30  cow-calf  units  per  year.     (See  Vegetation.) 
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In  1983,  there  were  81,900  cattle  in  Rosebud  County.  That  same  year,  the 
county  produced  1,495,600  bushels  of  winter  wheat  and  77,200  tons  of  hay. 
Cropland  yields  from  the  Area  D  site  at  present  are  approximately  2,112  bush- 
els of  wheat  and  56  tons  of  hay,  or  0.141  percent  of  the  county's  wheat  pro- 
duction and  0.073  percent  of  its  hay  yield  (Western  Energy  Company;  Randy  Van 
Winkle,  Statistician,  Montana  Crop  and  Livestock  Reporting  Service,  pers. 
comm.,  August  30,  1984). 

There  is  one  ranch  headquarters  in  the  Area  D  site  that  would  be  removed 
by  mining.     No  other  commercial  structures  or  utilities  are  within  the  area. 


TRANSPCREfflPICN 

Rosebud  County's  transportation  network  is  made  up  of  secondary,  primary,  and 
interstate  highways,  a  railroad,  and  a  county-owned  and  operated  airport  east 
of  Forsyth.  Federal  Aid  Primary  (FAP)  39  connects  Colstrip  to  Interstate  94 
to  the  north  and  to  FAP  37  (US  212)  to  the  south. 

Coal  mined  from  the  Rosebud  Mine  is  shipped  on  the  Burlington  Northern 
Railroad  spur  to  the  main  line  north  of  Colstrip  and  then  east  to  its  final 
destinations.  An  average  of  three  (a  maximum  of  seven)  loaded  coal  trains  per 
day  leave  Colstrip.  Most  trains  are  loaded  from  the  Areas  A  and  B  loadout  fa- 
cility; some  are  loaded  from  the  Area  E  facility. 

A  grade  separation  (highway  overpass)  has  been  built  in  Colstrip,  carry- 
ing the  highway  over  the  rail  access  to  Areas  A  and  B.  No  grade  separation  is 
planned  for  the  railroad  crossing  south  of  Colstrip  (the  access  to  the  Big  Sky 
Mine).    A  large  section  of  FAP  39  was  reconstructed  in  1983. 

Between  1980  and  1983,  FAP  39  had  an  average  daily  vehicle  count  of 
1,509.  The  peak  traffic  volume  was  reached  in  1982,  with  1,750  cars  per  day. 
Since  January,  1984,  traffic  between  Forsyth  and  Colstrip  has  declined  29  per- 
cent, to  1,214  cars  per  day  (Montana  Department  of  Highways,  Annual). 


EECEEATICN 

Outdoor  recreation  facilities  in  Colstrip  include  a  51-acre  park  system,  a 
swimming  pool,  a  wading  pool,  three  tennis  courts,  three  basketball  courts, 
and  five  playgrounds  for  young  children.  Colstrip 's  new  outdoor  recreation 
complex,  Stillwater  Park,  includes  a  baseball  and  two  softball  fields,  a 
soccer  field,  an  outdoor  basketball  court,  and  a  playground  area.  Indoor  fa- 
cilities are  provided  at  the  Colstrip  Community  Center,  which  comprises  16,000 
square  feet  of  space  that  include  two  handball/racquetball  courts,  a  weight/ 
exercise  room,  a  basketball  court,  and  a  meeting  room. 

Public  recreation  areas  outside  of  the  town  of  Colstrip  are  limited.  Fa- 
cilities include  a  motocross  course  and  rodeo  grounds,   the  Rosebud  State  Park 
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near  Forsyth  (picnic  sites,  fishing,  boating),  Castle  Rock  Lake  (the  152-acre 
Montana  Power  water  supply  pond),  95,827  acres  of  Custer  National  Forest 
lands,  and  230,000  acres  of  public  land  Lianaged  by  the  Bureau  of  Land  Manage- 
ment. In  addition,  the  Yellowstone  and  Tongue  Rivers,  as  well  as  the  Tongue 
River  Reservoir  in  Big  Horn  County,  provide  boating,  fishing,  and  bird  watch- 
ing. 

The  major  recreation  values  of  the  public  lands  in  the  county  are  iso- 
lation, diverse  topography,  scenery,  and  big  game.  Hunting  is  the  primary 
use.  Other  popular  activities  include  picnicking  and  fishing.  Outdoor  recre- 
ation use  of  the  lands  and  facilities  outside  Colstrip  is  not  now  approaching 
capacity  (Montana  Department  of  State  Lands,  1983a). 


CULTURAL  RESOURCES 

According  to  reports  by  Dale  Herbort  (1981,  1982),  44  cultural  properties  were 
recorded  or  revisited  during  cultural  resource  surveys  of  the  application  area 
and  the  one-mile  buffer  zone  (table  11-14).  One  prehistoric  site  known  as 
Powers  Quarry,  24RB478,  was  determined  eligible  for  inclusion  in  the  National 
Register  of  Historic  Places.  This  site,  in  the  application  area  buffer  zone, 
is  a  lithic  scatter  (collection  of  manraade  stone  flakes  and/or  tools)  of 
indeterminable  age.  Although  the  site  has  yielded  neither  features  nor 
finished  tools,  its  eligibility  is  based  on  the  density  of  surface  materials 
and  its  potential  to  provide  information  on  lithic  manufacturing  techniques 
for  this  region.  The  site  was  salvaged  during  the  summer  of  1983  because  of 
disturbance  and  vandalism  related  to  its  proximity  to  a  nearby  subdivision. 

Herbort  (1984)  recorded  22  additional  cultural  sites  within  the 
life-of-mine  expansion  and  one-mile  buffer  zone  (table  11-14).  Six  sites 
within  this  area  are  potentially  eligible  for  nomination  to  the  National 
Register.     However,  further  testing  is  necessary  on  these  sites  before  a  final 

TABLE  11-14 
Area  D  Cultural  Resources 


Type  of  Site 


Location 

Prehistoric 

Historic 

Application  area 

32 

I  1  • 

Application  area  buffer  zone 

5 

6 

Life-of-mine  expansion 

18 

1 

Life-of-mine  buffer  zone 

5* 

5* 

TOTAL 

60 

13 

*Two  sandstone  outcrops  and  five  potential  historic  sites  in  this  buffer  zone 
have  been  surveyed. 
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determination  of  eligibility  can  be  made.  Five  of  these  sites  are  prehistoric 
and  may  provide  information  about  the  prehistory  of  the  region.  The  remaining 
site  is  a  historic  site  and  is  in  good  condition.  It  may  be  a  representative 
example  of  a  1930' s  homestead. 

Due  to  access  restrictions,  most  of  the  buffer  zone  of  the  eastern 
life-of-mine  expansion  has  not  been  surveyed  on  foot.  Through  examination  of 
existing  records  and  aerial  photos,  an  additional  five  historic  sites  and  two 
sandstone  outcrops  (possible  areas  for  rock  art)  were  located.  All  sites, 
recorded  and  unrecorded  within  the  eastern  buffer  zone  are  of  undetermined 
eligibility  for  the  National  F.egister. 


AESTHETICS 

A  variety  of  landscapes  lie  within  Area  D.  Rolling  hills  with  patches  of 
ponderosa  pine  dominate  the  northern  and  eastern  parts  of  the  rainesite.  Three 
landscapes — rolling  treeless  rangeland,  mine  spoil  from  previous  strip  mining, 
and  cropland — dominate  the  southern  parts  of  the  minesite. 

The  topography  also  varies.  The  southern  part  of  the  minesite  slopes 
gently;  the  northern  and  eastern  parts  roll  abruptly  from  rounded  benchlands 
to  shallow  drainages.  The  highest  hills  rise  300  feet  above  the  drainages. 
Scattered  throughout  the  minesite  are  broken  rock  outcrops  and  rock  ledges. 
The  sharpest  ledges  are  those  bordering  the  pit  left  from  previous  mining. 

The  colors  of  the  minesite  reflect  the  vegetation,  soils,  and  bedrock. 
Dominant  are  the  dark  green  ponderosa  pines.  Irregular  bands  and  clusters  of 
pine  woodlands  grow  mostly  in  the  northern  and  eastern  parts  of  the  minesite. 
The  pine  contrasts  with  the  brown  or  light  green  grasslands  that  are 
punctuated  with  yucca,  sagebrush,  juniper,  rose,  and  other  bushes.  Where 
exposed,  the  soil  is  a  dull  tan,  red,  or  brown.  The  rock  outcrops  are  usually 
tan,  sometimes  red. 

In  the  center  of  Area  D  is  one  ranch  house  surrounded  with  outbuildings, 
corrals  and  farm  machinery.  At  the  eastern  end  of  the  minesite  is  an 
abandoned  log  cabin.  These  structures  are  typical  of  this  part  of  the  West 
and  blend  with  the  surrounding  landscape. 

Just  outside  the  boundary  of  Area  D  is  Colstrip  and  the  remainder  of  the 
Rosebud  Mine,  both  of  which  contrast  sharply  with  the  undisturbed  landscape. 
Most  prominent  are  the  four  power  plants  (Colstrip  Generating  Units  1,  2,  3, 
and  4),  their  stacks,  and  the  surrounding  cooling  towers,  transmission  lines, 
and  coal-conveying  and  storage  facilities.  Also  prominent  are  the  draglines, 
spoil  ridges,  and  mine  facilities  for  the  rest  of  the  mine  (Areas  A,  R,  C,  and 
E)  and  the  housing  development  built  to  support  the  entire  industrial  complex. 

The  landscape  of  Area  D  is  common  in  the  plains  region  on  the  eastern 
side  of  the  Rocky  Mountains  in  Montana.  Some  nearby  areas  are  less  scenic — 
the  flat  agricultural  lands  between  the  Bull  Mountains  and  the  Yellowstone 
River.  But  many  areas  are  more  scenic — the  Little  Wolf  Mountains,  Big  Horn 
Mountains,    Yellowstone   River,    and    the   Bighorn   Canyon   and   River.      The  more 


Aesthetics  /  11-53 


scenic  terrain  offers  denser  vegetation,  rougher  topography,  and  more  varied 
colors.  Area  D  has  pleasant  scenery,  but  contains  no  unusual  or  distinctive 
aesthetic  features. 

The  minesite  is  closed  to  the  public.  The  only  people  using  the  area  for 
its  scenic  quality  would  be  those  whose  homes  look  out  over  it.  This  now 
includes  the  people  living  in  about  150  houses  in  two  developments  just  west 
of  the  minesite  boundary. 


Chapter  III 


IMPACTS  OF 
WESTERN  ENERGY'S 
PROPOSAL 

This  chapter  covers  18  topics,  presenting  subject  by  subject  the  impacts — 
mostly  unavoidable — that  could  be  caused  by  the  application  and  life-of-mine 
plans.  At  the  start  of  each  topic  is  a  summary  of  the  major  impacts  antici- 
pated to  be  caused  by  the  mine  plans.  Following  the  summary  is  a  detailed 
discussion  of  the  impacts.  Each  section  ends,  when  appropriate,  with  a  list 
of  "mitigating  measures,"  or  actions  that  could  be  taken  to  reduce  or  elim- 
inate the  mine's  projected  adverse  impacts. 


GEOLOGY 

Summary  of  Impacts:  Impacts  on  Area  D  geology  would  not 
be  significant.  The  postmining  topography  would  approx- 
imate the  existing  topography,  but  would  be  gentler,  with 
lower  hilltops  and  broader  drainage  bottoms.  With  suc- 
cessful revegetation  of  the  disturbed  area,  erosion  rates 
would  be  similar  to,  or  less  than,  premining  rates.  Minor 
ephemeral  tributaries  not  restored  during  reclamation  may 
redevelop  as  gullies.  This  would  not  affect  postmining 
land  use  and  would  not  release  a  significant  amount  of 
sediment  downstream. 

Overburden  physical  and  chemical  characteristics  are 
not  expected  to  adversely  affect  postmining  revegetation 
success . 


Topography  and  Geomorphology 

The  postmining  topography  of  Area  D  would  resemble  today's  unmined  landscape 
(figs.  1-6  and  1-7).  The  reclaimed  topography  would  be  gentler,  with  lower 
hilltops  and  broader  drainage  bottoms.  Maximum  elevations  would  drop  from 
about  3,570  feet  to  3,520  feet.  The  elevation  at  any  given  location  may  in- 
crease or  decrease  by  as  much  as  75  feet.  On  average,  the  reclaimed  surface 
within  the  application  area  would  be  less  than  one  foot  lower  in  elevation 
than  the  premining  surface. 

Along  the  southern  and  eastern  boundaries  of  the  mine  area,  boxcut  spoil 
would  be  permanently  placed  outside  the  Area  D  pit.  Some  of  this  material 
would  be  used  to  fill  old  Northern  Pacific  mine  pits,  and  the  remainder  would 
be  placed  on  adjacent  undisturbed  areas.  Boxcut  spoil  would  first  be  graded 
to  blend  with  the  surrounding  landscape  and  most  would  then  be  topsoiled  and 
revegetated.  Approximately  370  acres  of  old  Northern  Pacific  mine  spoil 
located  in  sections  26  and  27,  T2N,  R41E,  would  be  graded  and  reclaimed  as 
part  of  the  proposed  mining  activities.  These  spoil  areas  would  not  be  top- 
soiled  prior  to  revegetation. 
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To  blend  the  regraded  topography  of  Area  D  with  the  surrounding  unmlned 
topography,  Western  Energy  Company  would  move  some  of  the  undisturbed  overbur- 
den into  the  final  mine  pit — a  process  called  highwall  reduction.  Highwall 
reduction  areas  are  located  along  the  western,  northern,  and  eastern  boundar- 
ies of  the  application  area. 

The  proposed  postmining  drainage  network  would  approximate  the  premining 
network.  All  large,  ephemeral  drainages  would  be  reconstructed  (fig.  1-7) 
with  slopes  and  positions  similar  to  those  of  existing  drainages.  Drainage 
divides  would  shift  a  few  hundred  feet  to  the  south,  and  any  bedrock  would  be 
removed.  Since  bedrock  restricts  downcutting,  the  reconstructed  drainages  in 
places  would  be  more  susceptible  to  gullying  than  the  premining  drainages.  To 
help  control  channel  erosion,  sandy  soils  would  not  be  used  along  drainage 
bottoms  and  some  drainage  bottoms  would  be  sodded. 

The  postmining  drainage  pattern  would  have  a  lower  overall  drainage  den- 
sity than  the  current  pattern.  Several  of  the  shorter  (less  than  1,200  feet 
long)  ephemeral  drainages  would  not  be  reconstructed.  If  the  reclaimed  sur- 
face provides  sufficient  runoff,  minor  tributary  channels  flowing  into  the 
reconstructed  drainage  system  could  develop  naturally  over  time.  Formation  of 
these  additional  drainages  would  probably  occur  as  gullying.  Gullying  would 
probably  be  minor  and  would  probably  not  limit  land  use  or  release  large 
amounts  of  sediment.  Channel  formation  would  be  initiated  during  periods  of 
high  runoff,  when  the  entire  basin  would  be  contributing  large  amounts  of 
sediment  and  runoff,  thus  masking  any  increased  contribution  from  Area  D. 
During  the  decade  following  reclamation,  when  the  reclaimed  surface  is  most 
susceptible  to  erosion,  Western  Energy  would  provide  erosion  and  sediment 
control . 

The  average  slope  of  the  postmining  topography  would  be  13  percent,  com- 
pared to  a  17~percent  average  slope  for  the  premining  topography.  The  steep- 
est hillslopes,  both  pre-  and  postmining,  occur  in  the  northern  part  of  the 
mine  area. 

In  the  northernmost  part  of  the  application  area  (Spring  Creek  drainage), 
erosion  rates  on  reclaimed  hillslopes  would  decrease.  (The  relative  erodibil- 
ity  of  selected  hillslopes  on  the  reclaimed  surface  was  compared  to  similar 
premining  hillslopes  using  the  Universal  Soil  Loss  Equation.  See  Technical 
Support  Document  on  file  at  the  Department  of  State  Lands.)  The  decrease 
would  result  from  a  reduction  in  the  relief,  which  decreases  slope  steepness, 
and  from  a  change  in  vegetation  from  a  mature  ponderosa  pine-grassland  commun- 
ity to  a  reclaimed  and  developing  ponderosa  pine-grassland  communit)7.  The 
increase  in  understory  grasses  in  the  developing  ponderosa  pine-grassland 
reclamation  area  would  provide  greater  ground  cover  and  thus  greater  erosion 
protection.  In  the  southern  part  of  the  mine  area,  pre-  and  postmining  hill- 
slopes would  have  similar  erosion  rates  (assuming  both  the  pre-  and  postmining 
communities  are  grassland) . 

Erosion  rates  on  newly  reclaimed  surfaces  (graded,  topsoiled,  and 
mulched,  but  not  revegetated)  would  be  much  higher  than  natural  erosion  rates. 
At  this  stage  of  reclamation,  all  runoff  would  be  controlled  by  the  runoff  and 
sediment  control  system.  As  the  new  vegetation  becomes  established,  erosion 
rates  would  decrease.  Before  bond  could  be  released,  vegetation  on  the  re- 
claimed surface  would  have  to  provide  erosion  protection  equal  to  or  greater 
than  that  provided  by  vegetation  on  the  area  prior  to  mining. 
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Valley  bottoms  would  have  broader  and  flatter  postmining  cross  sections, 
which  would  reduce  peak  flows  and  slow  runoff.  Nickpoints  in  the  natural 
drainages  would  be  removed  by  channel  reconstruction.  (Nickpoints  are  points 
of  abrupt  changes  in  channel  gradient.)  The  drainages'  snow-trapping  capabil- 
ities would  be  reduced  because  of  the  channel  form  and  topographic  relief 
changes . 

Highwall  reduction  areas  elsewhere  in  the  Rosebud  Mine  have  been  suscep- 
tible to  gully  and  piping  erosion  (MDSL  and  OSM,  1982,  p.  III-l).  Localized 
subsidence  and  differential  settlement  have,  in  part,  been  responsible.  In 
Area  D,  areas  of  highwall  reduction  may  also  experience  gully  and  piping  ero- 
sion and  differential  settlement.  Subsidence  usually  stops  within  three  years 
after  initial  reclamation  (MDSL  and  OSM,  1982,  p.  III-4) .  Since  Area  D  encom- 
passes the  upper  watersheds  of  affected  drainages,  erosion  resulting  from  gul- 
lying or  piping  would  be  limited  to  the  minesite. 

The  company  would  be  responsible  for  erosion  and  sediment  control  at  the 
minesite.  Rilling  and  gullying  deeper  than  nine  inches  would  be  filled  and 
revegetated  before  bond  release.  Over  the  long  term,  gullies  may  develop  on 
the  reclaimed  surface  just  as  gullies  develop  in  unmined  areas.  Ephemeral 
drainages  in  semiarid  regions  are  susceptible  to  periods  of  gully  erosion 
(Schumm  and  Hadley,  1957).  Although  gullying  can  be  caused  by  land  use  prac- 
tices such  as  overgrazing,  gullying  also  occurs  without  man's  influence. 
Gullies  that  do  form  on  the  reclaimed  surface  probably  would  not  affect  post- 
mining  land  use;  a  few  small  gullies  would  not  limit  access  or  produce  signi- 
ficant quantities  of  sediment. 

Sediment  ponds  would  prevent  excess  sediment  from  leaving  the  mine  area 
during  mining  and  reclamation.  The  ponds  would  allow  sediment  to  settle  out 
prior  to  discharge.  As  a  result,  the  amount  of  sediment  reaching  receiving 
streams  (East  Fork  Armells  Creek,  Spring  Creek,  Pony  Creek,  and  Cow  Creek) 
during  mining  operations  would  be  less  than  before  mining.  Because  of  the 
small  amounts  of  water  and  runoff  involved,  the  infrequency  of  flow  events  in 
the  mine  area,  and  the  temporary  nature  of  most  of  the  sediment  control  ponds, 
changes  in  the  channel  characteristics  of  receiving  streams  are  not  expected. 

A  subsidence  monitoring  study  would  be  conducted  in  Area  D.  The  program 
would  be  similar  to  the  one  now  used  in  Area  A.  The  monitoring  data,  showing 
accurate  elevation  readings  across  the  reclaimed  areas  over  time,  would  be 
submitted  to  the  Montana  Department  of  State  Lands  each  year.  DSL  would  re- 
view the  data  and  determine  what,  if  anything,  would  need  to  be  done  in  re- 
sponse to  subsidence  or  differential  settlement. 

Stratigraphy 

The  Rosebud  coal  seam  would  be  removed  by  mining  and  the  Rosebud  overburden 
(spoil)  placed  back  into  the  mined-out  pit.  The  overburden  strata  have  no 
unique  or  intrinsic  value. 
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Overburden 

Excavation  would  change  the  overburden  in  tvzo  fundamental  ways.  Blasting  and 
removal  would  eliminate  the  bedrock  and  produce  unconsolidated  spoil,  which 
would  occupy  more  space  than  the  original  bedrock  due  to  increased  bulk  por- 
osity. This  overburden  swell  would,  in  large  part,  compensate  for  the  void 
produced  by  coal  removal.  Dragline  mixing  of  the  overburden  layers  would  eli- 
minate bedrock  layering  and  thus  reduce  the  heterogeneity  of  the  overburden 
material. 

If  mining  occurs,  disruption  of  the  overburden  strata  would  be  inevit- 
able. As  a  result,  three  potentially  adverse  environmental  effects  could 
occur:  First,  ground  water  quality  could  be  degraded  and  ground  water  flow 
could  be  decreased.  The  hydrologic  effects  are  discussed  elsewhere  in  this 
chapter.  (See  Hydrology.)  Second,  the  productivity  of  reestablished  vegeta- 
tion could  be  less  than  existing  vegetative  productivity.  This  would  result 
from  the  reconstruction  of  the  rootzone  from  spoil  materials  having  inferior 
properties  as  plant  grov/th  media  relative  to  existing  substrata.  Third, 
plants  or  livestock  could  be  exposed  to  toxic  materials.  This  would  stem  from 
placing  spoil  materials  having  elevated  concentrations  of  trace  elements, 
chiefly  boron  and  molybdenum,  near  the  reclaimed  surface. 

Montana  rules  require  that  the  upper  8  feet  of  regraded  spoil  be  a  suit- 
able plant  growth  medium  (ARM  26.4.506).  Results  of  the  premlning  overburden 
sampling  program  Indicate  that  enough  suitable  spoil  material  would  be  avail- 
able to  meet  this  requirement.  However,  the  overburden  infrequently  contains 
some  materials  having  unsuitable  physical  or  chemical  characteristics.  Some 
of  these  unsuitable  materials  could  inadvertently  be  placed  within  the  upper  8 
feet  of  regraded  spoil.  A  program  of  sampling  regraded  spoil,  as  proposed  by 
Western  Energy,  would  detect  most  areas  containing  problem  materials.  Addi- 
tional grading  or  special  handling  of  spoil  materials  would  be  undertaken  in 
these  areas  to  assure  compliance. 

Based  on  the  results  of  the  premining  overburden  sampling  program,  the 
overburden  characteristic  of  most  widespread  concern  is  texture,  due  primarily 
to  an  abundance  of  sandy  overburden  materials.  A  small  number  of  sample  loca- 
tions exhibit  a  predominance  of  clayey  textures.  Over  most  of  the  area  to  be 
disturbed,  mixing  from  overburden  removal  and  redeposition  would  probably  ame- 
liorate most  textural  problems.  Without  selective  handling,  however,  coarse- 
textured  (sandy)  overburden  would  be  placed  in  the  upper  8  feet  of  regraded 
spoil  in  some  areas.  In  the  rootzone,  these  materials  could  hamper  the  sur- 
vival, density  or  vigor  of  reestablished  vegetation,  due  to  lower  water- 
holding  capacity.  This  effect,  however,  is  not  expected  to  be  significant, 
because  most  of  the  proposed  reclamation  plant  species  are  native  and  gener- 
ally adapted  to  growth  in  sandy  media  and  under  droughty  conditions.  This 
situation  does  not  constitute  a  significant  change  from  premining  conditions. 

At  one  sampling  location,  the  overburden  profile  exhibited  elevated  sal- 
inity and  boron  levels.  High  salinity  could  cause  moisture  stress  for  growing 
plants.  High  boron  could  cause  plant  toxicity.  Another  nearby  sampling  loca- 
tion exhibited  zones  high  in  molybdenum.  Plants  grown  in  materials  high  in 
molybdenum  can  have  high  molybdenum  concentrations  compared  to  copper,  render- 
ing the  plants  toxic  to  livestock. 
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In  the  vicinity  of  these  sample  locations,  monitoring  of  regraded  spoil 
and  selective  handling  of  materials,  including  possibly  the  importation  of 
higher  quality  spoil  from  other  areas,  may  be  necessary  to  avoid  potential 
problems.  These  measures  have  been  proposed  by  Western  Energy,  although  the 
company  has  specifically  identified  only  one  of  the  sample  locations  of 
concern. 

The  overburden  sampling  intensity  in  the  life-of-mine  expansion  is  lower 
than  in  the  application  area.  Additional  sampling  would  significantly  in- 
crease the  reliability  of  overburden  information  in  the  expansion.  Proposed 
routine  monitoring  of  regraded  spoil,  which  would  be  conducted  prior  to 
topsoil  replacement,  would  minimize  the  potential  for  harmful  effects. 


Geologic  Hazards 

Explosive  discharges  used  to  fracture  overburden  and  coal  would  be  monitored 
and  would  not  exceed  1  inch  per  second  maximum  potential  velocity  at  the  near- 
est dwelling  two  miles  away.  As  such,  mining  and  blasting  would  probably  not 
structurally  damage  buildings  or  trigger  earthquakes. 


Geologic  Resources 

Sixty-nine  million  tons  of  coal  in  the  Rosebud  coal  seam  are  estimated  to  be 
within  the  bounds  of  the  application  area.  The  life-of-mine  expansion  con- 
tains an  additional  19  million  tons  of  recoverable  coal.  Western  Energy  esti- 
mates that  94  percent  of  the  coal  would  be  recovered.  It  is  extremely  unlike- 
ly that  the  underlying  McKay  coal  seam  would  ever  be  mined  once  the  overlying 
Rosebud  is  removed.  Additional  coal  seams  lie  farther  below  the  surface,  but 
are  not  economically  mineable. 


Mitigating"  Rfeasures 

Overburden  sampling  intensity  in  the  life-of-mine  expansion  does  not  adequate- 
ly characterise  the  overburden  quality.  Additional  sampling  would  signifi- 
cantly increase  the  reliability  of  overburden  information  used  to  identify 
potential  revegetation  problems.  To  assure  that  postmining  revegetation  would 
not  be  adversel}7  affected,  additional  overburden  samples  from  the  life-of-mine 
expansion  should  be  collected  and  analyzed. 


HYDROLOGY 

Summary  of  Impacts:  Mining  in  the  application  area  would 
dewater  the  Rosebud  coal  aquifer  by  intercepting  ground 
water  now  discharging  to  the  upper  Cow  Creek  watershed. 
Dewatering  could  reduce  alluvial  aquifer  flow  by  1.5  to 
3.0  percent.  Mining  would  also  remove  five  wells  and 
three  seeps  In  the  application  area  and  possibly  reduce 
flows    and    water    quality    in    three    nearby    springs,  two 
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adjacent  to  the  application  area  and  one  beside  the  life- 
of-mine  expansion.  After  mining,  Western  Energy  would 
drill  three  sub-McKay  wells  to  replace  the  wells  and  one 
of  the  potentially  affected  adjacent  springs. 

A  spoil  aquifer  would  develop  with  an  anticipated 
total  dissolved  solids  (TDS)  concentration  two  to  three 
times  the  concentrations  now  in  the  Rosebud  coal  and  over- 
burden. Spoil  water  would  discharge  to  upper  Cow  and  Pony 
creeks.  Reclamation  of  unreclaimed  Northern  Pacific  spoil 
next  to  Area  D  would  decrease  the  total  volume  of  spoil 
water  discharging  to  Cow  Creek.  The  result  of  increased 
TDS  concentrations  and  decreased  volume  would  be  an  in- 
crease in  TDS  concentrations  in  Cow  Creek  alluvial  water 
by  1  to  2  percent  from  mining  in  the  application  area  and 
2  to  3  percent  from  mining  in  the  life-of-mine  expansion. 
Impacts  overall  would  not  be  significant. 

Ground  Water — Charges  During  Mining 

Mining  would  remove  the  Rosebud  coal  aquifer  in  Area  D  and  would  disrupt  over- 
lying water-bearing  zones  in  the  overburden.  Initially,  ground  water  from 
adjacent,  as  yet  undisturbed,  strata  would  flow  into  the  mine  pit.  Dewatering 
effects  would  be  limited  to  the  mine  area  and  the  immediate  vicinity  because 
the  Rosebud  coal  and  overburden  are  topographically  isolated. 

The  first  cut  (boxcut)  for  the  proposed  mining  operation  would  be  located 
along  the  southern  boundary  of  the  mine  area,  on  the  down-dip  edge  of  the 
strata  to  be  disturbed  by  mining.  (The  coal  beds  tilt  slightly  to  the  south 
toward  Cow  Creek.)  Mine  pit  inflows  would  increase  as  the  boxcut  is  extended. 
Maximum  inflows  would  occur  when  the  advancing  mine  pit  first  intersects  the 
maximum  width  of  an  affected  aquifer.  In  the  application  area,  maximum  in- 
flows to  the  boxcut  from  the  adjacent  Rosebud  coal  aquifer  are  projected  to  be 
approximately  80  gallons  per  minute  (gpm) .  Within  a  year  after  mining  starts, 
mine  inflows  would  drop  to  35  gpm.  Most  or  all  of  this  inflow  would  be  lost 
to  evaporation. 

Inflows  from  the  adjacent  old  Northern  Pacific  spoil  and  spoil  pond  are 
more  difficult  to  predict  because  of  the  uncertainty  in  aquifer  characteris- 
tics and  pond  depths,  and  the  limited  lateral  extent  of  the  spoil  aquifer.  If 
the  company  leaves  a  strip  of  undisturbed  Rosebud  coal  between  the  old  spoil 
area  and  the  mine  pit,  maximum  inflows  would  be  less  than  a  few  hundred  gal- 
lons per  minute.  Should  the  mine  pit  instead  intersect  the  spoil  area,  sig- 
nificantly greater  inflows  may  occur  as  the  spoil  aquifer  and  spoil  pond  dewa- 
ter  into  the  mine  pit.  In  either  case,  pit  inflows  would  decrease  rapidly  as 
the  pond  and  spoil  aquifer  are  dewatered. 

As  mining  continues,  succeeding  mine  cuts  would  be  located  up-dip  of  the 
boxcut  and  would  affect  the  same  strata  dewatered  by  the  initial  cut.  The 
spoil  aquifer  would  eventually  stop  contributing  inflow  to  the  pit.  This 
would  happen  when  the  aquifer  is  totally  dewatered  or  as  succeeding  cuts  move 
up-dip  away  from  the  old  spoil  area.  Inflow  rates  from  the  Rosebud  coal  would 
drop  to  less  than  5  gpm  as  ground  water  storage  in  the  aquifer  is  depleted. 
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Little  information  is  available  about  the  occurrence  of  ground  water  in 
clinker  areas  next  to  Area  D.  The  clinker  is  believed  to  be  largely 
unsaturated,  and  as  such  little  inflow  is  anticipated  from  the  adjacent 
Rosebud  clinker  areas.  Minor  additional  inflows  may  occasionally  occur  as 
saturated  zones  in  the  overburden  are  intersected  and  dewatered  by  the  mine 
pit. 

Existing  hydraulic  gradients  indicate  a  potential  for  downward  flow  from 
the  Rosebud  coal  seam  toward  the  McKay  coal  seam.  Mining  operations  would  re- 
move the  Rosebud  aquifer,  creating  the  potential  for  upward  flow  from  the 
McKay  coal  seam.  Over  most  of  the  Area  D  mine  area  the  Rosebud-McKay 
interburden  is  sufficiently  thick  and  low  in  permeability  to  limit  inflow  into 
the  mine  pit.  An  exception  is  the  southwestern  portions  of  the  application 
area  (between  Area  E  and  the  old  Northern  Pacific  spoil) ,  where  the 
interburden  is  less  than  10  feet  thick  and  may  be  sandy.  In  this  area,  the 
potential  exists  for  upward  flow  from  the  McKay  coal  seam  to  the  mine  pit 
floor.  The  amount  of  upward  flow  would  be  limited  by  the  small  gradients 
involved  and  the  relatively  low  vertical  hydraulic  conductivity  of  the  inter- 
burden. Upward  flow  would  not  significantly  reduce  water  levels  in  the 
underlying  McKay  coal  seam.  Vertically  downward  gradients  would  reestablish 
after  pit  backfilling  with  the  formation  of  a  spoil  aquifer  at  the  base  of  the 
mine  pit. 

Significant  alluvial  aquifers  have  not  been  identified  in  the  application 
area  or  life-of-mine  expansion.  However,  discharge  of  the  Rosebud  coal  seam 
to  Pony  Creek  may  support  a  limited  amount  of  saturated  alluvium  in  the 
vicinity  of  spring  No.  24  and  upstream  (fig.  II-3).  An  alluvial  monitoring 
well  located  on  Pony  Creek  near  the  eastern  boundary  of  the  application  area 
shows  approximately  one  foot  of  saturated  alluvium.  Approximately  one  mile 
downstream  of  the  alluvial  monitoring  well,  the  Pony  Creek  alluvial  deposits 
are  extremely  thin  (less  than  one  foot  In  depth)  and  are  unsaturated.  This 
limited  area  of  saturated  alluvium  would  be  dewatered  as  mining  activities 
dewater  the  Rosebud  coal  seam.  In  addition,  some  recharge  areas  feeding  this 
spring  probably  would  be  covered  by  boxcut  spoil  placed  outside  the  mine  pit 
area  during  life-of-mine  operations,  causing  some  flow  reductions  in  spring 
No.  24. 

The  application  area  and  life-of-mine  expansion  contribute  such  a  small 
amount  to  the  alluvial  systems  of  Cow  and  Spring  creeks  that  mining-induced 
changes  would  be  insignificant.  At  present,  the  Rosebud  coal  in  the 
application  area  discharges  approximately  3  gpm  to  the  upper  Cow  Creek 
drainage.  This  water  may  be  temporarily  interrupted  by  mining.  Assuming  that 
all  Rosebud  coal  discharge  contributes  to  the  alluvial  aquifer  in  Cow  Creek, 
the  3  gpm  loss  represents  only  a  1.6  to  2.6  percent  reduction  in  the  alluvial 
ground  water  flow  (120-200  gpm)  on  Cow  Creek  in  section  36,  T2N,  R42E. 
Likewise,  very  small  flow  changes  are  predicted  for  Spring  Creek  alluvium. 

Water  entering  the  boxcut  would  be  contained  in  the  pit  unless  it  becomes 
an  operational  problem,  at  which  time  it  would  be  pumped  to  sedimentation 
ponds.  Pond  water  would  mainly  be  lost  to  evaporation,  seepage,  or  used  to 
water  mine  roads.  The  remainder  would  be  discharged  in  accordance  with 
Montana  Water  Quality  Bureau  (MPDES)  regulations. 
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Five  wells  and  three  seeps  (fig.  II-3)  in  the  application  area  would  be 
removed  by  mining.  One  well  (No.  69)  is  used  for  livestock  watering;  one,  No. 
70,  is  used  for  domestic  water;  and  the  other  three  (No.  71,  No.  72,  and  No. 
113)  are  unused.  The  three  overburden  seeps  (Nos.  39,  40,  and  41)  seasonally 
provide  small  amounts  of  water  for  livestock  and  wildlife  within  the  central 
part  of  the  Area  D  application  area.  Since  mining  would  remove  overburden  and 
would  replace  it  with  relatively  homogeneous  mine  spoil,  overburden  seeps 
would  probably  not  reform  within  the  area  mined  following  reclamation. 

Other  wells  and  springs  are  located  in  areas  next  to  the  Area  D  applica- 
tion area  and  life-of-mine  expansion  (fig.  II-3) .  Some  of  the  adjacent 
springs  would  also  be  affected  by  mining  in  the  application  area.  McKay  coal 
spring  No.  23  in  the  Spring  Creek  drainage  may  experience  decreased  flow  and 
be  of  worse  water  quality  as  a  result  of  surface  disturbances  (highwall  reduc- 
tion or  placement  of  spoil  adjacent  to  the  mine  pit)  in  section  14  (T2N, 
R41E).  This  spring  discharges  at  a  minimum  about  2  gpm  and  is  used  by 
livestock  and  some  wildlife  species. 

Rosebud  coal  spring  No.  24  located  east  of  the  Area  D  application  area  in 
Pony  Creek  may  have  lower  flows  and  poorer  quality  water  as  a  result  of 
dewatering  of  the  Rosebud  coal  aquifer  by  mining.  Flows  would  be  further 
diminished  by  mining  in  the  southeastern  portions  of  the  life-of-mine 
expansion.  Western  Energy  Company  estimates  a  6  percent  loss  in  flow  from 
activities  in  the  application  area.  However,  due  to  the  uncertainty  in 
projecting  effects  to  springs,  the  decrease  in  flow  could  be  considerably 
greater.  Floi?  from  spring  No.  24  collects  in  a  pond  a  short  distance 
downstream  of  the  spring  and  is  used  by  livestock  and  probably  by  wildlife. 

Rosebud  coal  spring  No.  26  (fig.  II-3)  is  located  adjacent  to  the 
southeastern  portion  of  the  life-of-mine  expansion.  Flow  from  this  spring  may 
also  diminish  as  the  life-of-mine  operations  dewater  the  adjacent  Rosebud  coal 
aquifer.     Spring  No.  26  is  used  for  stock  watering. 

Other  springs  farther  away  from  the  mine  are  developed  in  the  McKay  coal 

and  sub-McKay  aquifers  and  would  be  unaffected  by  mining.  Wells  located  in 

the  Spring  Creek  and  Cow  Creek  drainages  (fig.  II-3)  are  completed  in  the 
sub-McKay  aquifer  and  would  not  be  affected  by  mining. 

During  reclamation,  two  new  wells  would  be  constructed  to  replace  the  two 
wells  currently  used  in  the  application  area.  A  third  well  would  replace 
spring  No.  23.  Replacement  wells  would  be  completed  in  the  sub-McKay  aquifer. 
Although  containing  poorer-quality  water  than  the  overburden  aquifer  (chapter 
II,  Hydrology),  the  sub-McKay  aquifer  is  used  for  both  domestic  and  livestock 
water  and  would  provide  water  of  sufficient  quantity  and  quality  to  support 
postmining  land  uses.  Should  any  other  springs  (Nos.  24  and  26)  or  wells  in 
the  vicinity  of  Area  D  undergo  significant  water  losses  or  degraded  quality  as 
a  result  of  mining,  Western  Energy  would  be  required  by  law  to  rectify  the 
situation  by,  for  example,  drilling  more  wells. 

Along  the  southern  edge  of  the  mine  area,  boxcut  spoil  would  be  perma- 
nently placed  over  clinker  areas.  This  is  not  expected  to  have  a  significant 
hydrologic  effect  because  only  a  small  portion  of  the  total  clinker  deposits 
in  the  area  would  be  covered. 
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Ground  Water — Changes  After  Mining 

As  mining  proceeds  up-dip  in  Area  D,  spoil  from  the  active  cut  would  be  placed 
in  previous  cuts,  and  a  spoil  aquifer  would  begin  to  form,  replacing  the  Rose- 
bud coal  aquifer.  The  spoil  aquifer  would  be  recharged  by  precipitation  (onto 
spoil  and  adjacent  clinker  deposits)  and  by  inflow  from  the  adjacent  open  mine 
pit  areas.  Recharge  rates  would  be  greater  during  the  active  mining  opera- 
tions, when  ungraded  spoil  piles  would  trap  runoff  receiving  direct  recharge 
from  precipitation.  Following  reclamation,  recharge  would  occur  both  verti- 
cally through  the  spoil  and  laterally  from  the  clinker  deposits  located  north 
of  the  application  area. 

Studies  conducted  at  the  Rosebud  Mine  (Stearns  et  al.  ,  1983,  p.  11)  indi- 
cate that  infiltration  rates  for  reclaimed  sites  are  similar  to  infiltration 
rates  for  undisturbed  sites.  However,  Schafer  et  al.  (1979,  p.  83)  observed 
that  "water  is  used  more  rapidly  from  mine  soils  than  from  natural  soils." 
The  reason  for  this  could  be  greater  vegetative  production  on  reclaimed  sites, 
increasing  evapotranspiration  losses.  As  a  result,  the  potential  for  deep 
percolation  (recharge)  could  be  slightly  diminished  within  mine  areas. 

Any  water  percolating  past  the  root  zone,  however,  would  recharge  the 
spoil  aquifer.  Under  existing  conditions,  the  overburden  consists  of  layered 
sedimentary  rock  dominated  by  horizontal  flow.  Vertically  percolating  ground 
water  is  intercepted  by  the  less  permeable  strata  and  follows  these  strata  to 
emerge  at  the  ground  surface  as  springs  and  seeps.  Little  vertical  recharge 
reaches  the  coal  aquifer.  As  a  result  of  mining,  the  natural  layering  of  the 
overburden  would  be  eliminated  and  the  mine  pit  would  be  filled  with  a  spoil 
mix.  The  replaced  overburden  (spoil)  would  have  about  the  same  horizontal  hy- 
draulic conductivity  as  the  premining  strata  (Van  Voast  et  al.,  1977,  p.  38). 
As  a  result  of  the  mixing  of  the  overburden  strata,  however,  spoil  material 
would  have  a  greater  vertical  hydraulic  conductivity  than  the  premining  stra- 
ta. Consequently,  recharge  through  the  spoil  would  be  potentially  greater 
than  recharge  through  the  overburden.  This  potential  for  increased  recharge 
may  not  be  fully  realized  because  of  the  consumption  of  water  within  the  root 
zone . 

The  spoil  aquifer  would  not  receive  much  inflow  from  adjacent  undisturbed 
aquifers  because  the  ground  water  system  in  the  mine  area  is  isolated.  As 
such,  the  spoil  aquifer  may  be  expected  to  form  more  slowly  than  spoil  aqui- 
fers elsewhere  near  Colstrip. 

Flow  in  the  spoil  aquifer  in  Area  D  would  probably  follow  the  geologic 
dip  of  the  mine  pit  floor — toward  the  south — reestablishing  the  present  flow 
pattern  in  the  Rosebud  coal.  The  spoil  aquifer,  like  the  Rosebud  aquifer, 
would  discharge  in  the  upper  portions  of  the  Cow  Creek  and  Pony  Creek 
drainages . 

Changes  in  ground  water  quality  occur  as  the  ground  water  passes  through 
mine  spoil.  The  most  significant  change  is  an  increase  in  total  dissolved 
solids  concentrations.  Overburden  strata  contain  soluble  salts  which  are  dis- 
solved by  the  water  moving  through  the  mixed  overburden  spoil.  The  chemical 
composition  of  the  water  from  the  spoil  can  generally  be  described  as  a 
calcium-magnesium- sulfate  type  water  with  magnesium  usually  exceeding  calcium 
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(Western  Energy  Company,  1983).  Total  dissolved  solids  concentrations  for 
spoil  waters  at  the  Rosebud  Mine  range  from  1,100  nig/1  to  6,700  mg/1,  and 
average  about  3,200  mg/1  (Western  Energy  Company,  1983).  For  comparison,  the 
Rosebud  coal  averages  1,890  mg/1,  and  the  Rosebud  overburden,  1,250  mg/1 
(Montana  Department  of  State  Lands  [MDSL]  and  U.S.  Office  of  Surface  Mining 
[OSM],  1983a,  app.  B,  table  1).  Generally,  the  highest  concentrations  are 
found  in  waters  from  the  oldest  mine  spoil  (Van  Voast  et  al . ,  1977,  p.  29). 
The  initial  first  flush  of  mine  water  through  the  spoil  would  probably  remove 
a  high  percentage  of  the  available  salts  (Van  Voast  et  al.,  1978b,  p.  54), 
allowing  water  quality  to  eventually  improve  over  hundreds  to  thousands  of 
years . 

Spoil  water  concentrations  of  calcium,  magnesium,  sodium,  bicarbonate, 
sulfate  and  chloride  would  rise  in  proportions  similar  to  TDS  levels  (MDSL  and 
OSM,  1983,  app.  B) .  The  pH  of  spoil  water  ranges  from  about  6.8  to  7.8, 
slightly  lower  than  overburden  water,  which  ranges  from  7.2  to  8.4  (MDSL, 
1983,  p.  KK-10).  Iron  concentrations  in  spoil  water  are  also  slightly  lower, 
manganese  slightly  higher,  and  other  trace  elements  about  the  same  as  in  over- 
burden water  (MDSL  and  OSM,  1983a,  section  2.2.1.3.2). 

Boron  concentrations  of  mine  spoil  are  about  the  same  as  natural  levels 
found  in  near-surface  ground  water  and  in  surface  waters  around  Colstrip.  As 
such,  mining  has  not  increased  and  is  not  expected  to  increase  boron  levels  in 
ground  or  surface  waters  (MDSL,  1983,  p.  III-8). 

Spoil  water  can  generally  be  used  for  watering  horses  and  cattle,  al- 
though a  period  of  adjustment  may  be  necessary.  Horses  can  safely  drink  water 
containing  TDS  levels  up  to  6,400  mg/1  and  cattle  between  7,000  (dairy)  and 
10,000  (beef)  mg/1  TDS  levels  (McKee  and  Wolf,  1961,  p.  183).  Livestock  using 
water  with  such  high  concentrations  may  have  to  drink  more  often  and  may  suf- 
fer diarrhea  for  a  few  days  until  adjusted.  Spoil  water  is  generally  unfit 
for  poultry,  swine,  sprinkler  irrigation,  or  domestic  use. 

With  the  formation  of  the  spoil  aquifer,  spoil  water  would  again  dis- 
charge within  hundreds  of  years  to  the  headwaters  of  Cow  Creek  and  Pony  Creek. 
The  potential  exists  for  a  few  new  springs  and  seeps  to  develop  in  topographic 
lows  at  the  edges  of  the  reclaimed  area.  Discharge  water  quality  would  be 
similar  to  spoil  water.  The  degree  of  similarity  depends  upon  amount  of 
dilution  by  unaffected  ground  water.  In  the  Cow  Creek  drainage,  spoil  water 
from  Area  D  would  have  a  cumulative  effect  with  water  discharging  from  Area  E 
and  from  old  unreclaimed  Northern  Pacific  spoil.  This  cumulative  impact  was 
previously  analyzed  by  MDSL  and  OSM  (1983a)  and  is  reexamined  later  in  this 
section. 

Spoil  water  would  also  discharge  to  the  Pony  Creek  drainage,  where  the 
water  is  likely  to  reestablish  a  zone  of  saturated  alluvium  on  Pony  Creek 
downstream  of  the  coal  outcrop.  Because  spoil  water  would  be  of  poorer  quali- 
ty than  the  existing  alluvial  source  water,  TDS  concentrations  in  the  alluvial 
water  and  in  the  downstream  pond  would  increase.  The  increase,  however,  would 
not  be  enough  to  adversely  affect  livestock  or  wildlife. 

With  the  formation  of  the  spoil  aquifer,  downward  movement  of  spoil  water 
would  introduce  some  poor  quality  spoil  water  into  the  McKay  aquifer.  The  po- 
tential for  degradation  of  water  quality  in  the  McKay  aquifer  is  limited  by 
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the  low  hydraulic  gradients  involved  and  by  the  normally  low  vertical  hydrau- 
lic conductivities  of  the  interburden.  In  limited  areas,  the  interburden  is 
composed  mainly  of  sandstone,  which  would  allow  slightly  greater  water  flow 
from  the  spoil  to  the  McKay  coal  seam.  Overall,  the  amount  of  downward  flow 
would  be  small  and  would  be  diluted  by  the  existing  flow  in  the  McKay  coal 
aquifer.  The  water  quality  of  McKay  springs  discharging  in  the  upper  Cow 
Creek  i^atershed  probably  would  not  be  significantly  affected. 

Surface  Water — Changes  During  Mining- 
Mining  in  the  Area  D  application  area  and  life-of-mine  expansion  would  affect 
ephemeral  tributary  drainages  of  Spring  Creek,  Pony  Creek,  Cow  Creek,  and  East 
Fork  Armells  Creek.  During  mining,  increased  runoff  and  sediment  would  be 
expected  from  disturbed,  unvegetated  areas.  Runoff  would  flow  into  the  mine 
pit  or  sediment  ponds  and  traps  designed  for  total  containment  of  runoff  from 
the  10-year,  24-hour  storm  event.  Much  of  the  intercepted  water  would  be 
permanently  lost  from  surface  flow:  Some  would  seep  into  the  ground,  some 
evaporate,  and  some  would  become  water  for  dust  control. 

Any  water  discharged  from  sediment  ponds  would  be  released  between  4  and 
15  days  after  a  runoff  event  and  at  a  time  of  low-  or  no-flow  conditions  in 
area  streams.  The  overall  impact  of  sediment  ponds  would  be  both  to  delay  and 
to  diminish  runoff  to  ephemeral  channels  downstream  of  the  mine  area  (table 
III-l).  During  most  years,  it  is  unlikely  that  any  surface  flows  would  leave 
the  mine  area  boundaries. 


TABLE  1 1 1 - 1 

Calculated  Maximum  Impacts  of  Area  D  Mining-  on  Average  Annual  Flow  for 

Spring,  Pony,  Cow,  and  East  Fork  Armells  Creeks 


Application  and 

 Application  Area    Lif e-of-Mine  Area 

Existing  Avg.     Max.  Reduction  Max.  Reduction 


Stream 

Annual  Yiel<jl 
(acre-ft.) 

in  Yield 
(acre-ft . ) 

Percent 
Decrease 

in  Yield 
(acre-ft . ) 

Percent 
Decrease 

East  Fork  Armells  Creek 

1,181 

36 

1.9 

36 

1.9 

Spring  Creek 

452 

16 

3.6 

20 

4.3 

Pony  Creek 

282 

25 

8.7 

38 

14.0 

Cow  Creek 

597 

33 

5.6 

42 

7.1 

Source:    P.  Norbeck,  Hydrological  Engineer,  Western  Energy  Company,  pers.  conm. ,  August  30,  1984. 

*  Annual  yield  calculated  at  confluence  with  Rosebud  Creek  for  Spring,  Pony,  and  Cow  Creeks  and 
at  USGS  station  downstream  of  Colstrip  for  East  Fork  Armells  Creek. 
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The  quality  of  surface  waters  in  the  drainages  downstream  of  Area  D  are 
not  expected  to  change  significantly  after  mining.  Runoff  exceeding  the  10- 
year,  24-hour  event  would  not  be  contained  by  sediment  ponds.  Instead,  it 
would  enter  receiving  streams  at  a  time  cf  naturally  high  sediment  concentra- 
tions, when  the  contribution  of  sediment  from  the  mine  area  would  be  insigni- 
ficant . 

Discharge  of  mine  pit  water  would  occur  only  infrequently,  and.  the  im- 
pacts to  the  surface  water  quality  of  area  streams  would  be  minor.  The  qual- 
ity of  pit  water  would  vary,  depending  on  the  mixture  of  surface  and  ground 
water  sources.  Pit  water  would  be  pumped  to  sediment  ponds  and  released  ac- 
cording to  discharge  permit  requirements. 

Surface  Water — Changes  After  Mining- 
Sediment  ponds  would  probably  remain  for  a  minimum  of  10  years  after  mining. 
The  ponds  would  continue  to  delay  and  diminish  downstream  surface  water  flows 
until  the  ponds  are  removed.     By  law,   sediment  ponds  cannot  be  removed  until 
reclamation  has  been  determined  by  DSL  to  be  successful. 

Following  removal  of  sediment  ponds,  surface  water  runoff  from  the  mine 
area  would  approximate  premining  conditions  with  only  minor  changes  in  the 
amount  and  timing  of  discharge.  In  general,  the  postmining  topography  would 
be  gentler  than  premining  conditions  and  would  contain  some  differences  in 
drainage  areas,  hillslopes,  and  channel  configurations.  The  gentler  topo- 
graphy would  slightly  reduce  slope  runoff  and  would  reduce  snow  accumulation 
in  drainage  channels,  thus  decreasing  snowmelt  runoff. 

Some  minor  adjustments  to  stream  channels  may  occur  after  sediment  pond 
removal  (MDSL,  1983,  p.  III-ll).  Sediment  which  was  stored  along  ephemeral 
channels  upstream  of  the  ponds  would  be  subject  to  renewed  erosion.  After  the 
ponds  are  removed,  the  sediment  would  move  downstream  in  large  pulses  during 
storm  events.  Adverse  water  quality  effects  would  probably  be  minor,  because 
channel  changes  would  be  localized  and  high  sediment  concentrations  would  be 
diluted  downstream. 

Mining  and  reclamation  would  alter  vegetative  conditions,  and  this  would 
change  the  near-surface  hydrologic  system.  However,  the  changes  in  the  system 
would  be  minor.  The  reclaimed  grassland  in  Area  D,  as  elsewhere  at  the  Rose- 
bud Mine,  would  probably  have  more  vegetative  cover  than  native  rangeland. 
Although  the  increased  cover  might  be  expected  to  slightly  reduce  surface  run- 
off, studies  at  the  Rosebud  Mine  (Stearns  et  al.,  1983)  concluded  that  infil- 
tration rates  on  undisturbed  and  reclaimed  areas  were  not  significantly  dif- 
ferent . 

Removal  of  800  acres  of  ponderosa  pine  would  temporarily  alter  the  pat- 
tern and  amount  of  snow  accumulation,  and  would  increase  the  volume  and  change 
the  timing  of  snowmelt  runoff.  Studies  in  Arizona  and  New  Mexico  (Hibbert, 
1981,  p.  225)  indicate  that  annual  water  yield  in  snowmelt  areas  can  be  in- 
creased by  as  much  as  3  inches  by  clearing  mature,  well  stocked  ponderosa  pine 
forests.  The  effect  would  not  be  as  great  in  Area  D,  but  an  overall  increase 
in  runoff  would  be  expected. 
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Because  the  mine  area  includes  such  a  small  percentage  of  the  Spring, 
Pony  and  Cow  Creek  drainage  basins,  increased  runoff  would  be  undetectable 
except  very  near  the  mine.  As  normal  grazing  practices  are  resumed  and  the 
ponderosa  pine  forests  become  reestablished,  runoff  rates  would  tend  toward 
premining  conditions. 

In  the  area  where  old  Northern  Pacific  spoil  would  be  regraded  and  reveg- 
etated,  postmining  runoff  would  increase.  Runoff  from  this  area  is  currently 
trapped  in  depressions  in  the  unreclaimed  spoil  topography.  These  areas, 
which  Western  Energy  would  not  be  required  to  retopsoil,  may  also  have  less 
vegetation  cover  than  other  reclaimed  areas,  resulting  in  slightly  higher  run- 
off and  sediment  yields  than  other  reclaimed  areas. 

Postmining  ground  water  discharges  are  not  anticipated  to  significantly 
affect  the  quality  and  quantity  of  stream  flows  in  the  areas  next  to  Area  D. 
Nearby  streams  flow  only  after  heavy  rainfall  and  snowmelt,  although  alluvial 
aquifers  discharge  minor  amounts  to  surface  flows  in  the  lower  portions  of  the 
drainages.  Spoil  aquifers  would  contribute  low  quality  spoil  water,  primarily 
to  alluvium  in  Cow  Creek.  (The  effect  of  this  discharge  to  alluvial  ground 
water  systems  is  assessed  under  Cumulative  Hydrologic  Impacts.)  Any  impacts 
to  surface  water  quality  in  Cow  Creek  would  probably  be  undetectable. 

Overall,  the  postmining  alluvial  bottoms  near  the  mine  would  probably  be 
drier  than  the  premining  conditions  due  to  loss  of  overburden  springs  and 
seeps,  and  decreased  snow  accumulation. 

Cumulative  Hydrologic  Inpacts 

Ground  water  discharge  in  the  upper  Cow  Creek  watershed  would  be  the  only  way 
that  mining  in  Area  D  would  contribute  to  cumulative  hydrologic.  impacts  at  the 
Rosebud  Mine.  All  other  ground  water  effects  in  Area  D  would  be  isolated  from 
the  rest  of  the  mine,  and  surface  water  effects  to  East  Fork  Armells  Creek 
would  be  negligible.  For  a  detailed  discussion  of  cumulative  impacts  of  all 
mining,  municipal,  and  industrial  activities  for  the  Colstrip  area,  refer  to 
the  Final  Rosebud  Mine  Comprehensive  Study  (MDSL  and  OSM,  1983a). 

During  mining  in  Area  D,  discharge  to  alluvium  in  the  upper  end  of  Cow 
Creek  could  be  reduced  by  5  to  13  gpm  by  mining  in  the  application  area,  and  1 
to  2  gpm  more  by  mining  in  the  life-of-mine  expansion  (MDSL  on-file  report, 
Calculations  of  Salt  Loading  to  Cow  Creek).  After  mining  ends,  ground  water 
discharge  from  Area  D  would  still  be  less  than  today,  owing  primarily  to 
reduced  recharge  in  the  area  of  the  Northern  Pacific  spoil. 

Average  predicted  spoil  water  quality  in  Area  D  would  be  about  3,200  mg/1 
TDS  (P.  Norbeck,  pers.  comm.,  August  30,  1984),  which  is  within  the  range 
(2,000  to  4,000  mg/1  TDS)  predicted  for  most  of  the  spoil  in  the  Rosebud  Mine 
area  (MDSL  and  OSM,  1983a,  p.  3-50).  Discharge  of  spoil  waters  from  Area  D 
would  increase  TDS  levels  in  Cow  Creek  alluvial  water.  Overall,  total  dis- 
solved solids  concentrations  in  Cow  Creek  alluvium  at  a  point  three  miles 
downstream  of  the  Area  D  boundary  would  increase  by  an  estimated  1  to  2  per- 
cent as  a  result  of  mining  in  the  application  area  and  by  2  to  3  percent  from 
mining  all  of  Area  D.     These  increases  are  similar  to  those  anticipated  from 
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Area  E  mining  and  would  result  In  a  combined  increase  in  TDS  levels  in  Cow 
Creek  alluvial  ground  water  of  up  to  5  percent   (MDSL  and  OSM,  1983a,  p.  3-50). 

Cumulative  impacts  of  industrial  pond  seepage  on  ground  water  quality  and 
flow  in  Cow  Creek  alluvium  could  exceed  anticipated  mining  impacts,  but  would 
take  longer  to  reach  Cow  Creek.  Both  mining  and  industrial  pond  impacts  to 
Cow  Creek  alluvium  would  last,  for  thousands  of  years.  For  a  more  complete 
discussion  of  combined  industrial  and  mining  impacts,  refer  to  the  Comprehen- 
sive Rosebud  Mine  Study  (MDSL  and  OSM,  1983a). 

Significant  impacts  to  alluvial  ground  water  in  Spring  and  Pony  Creeks 
are  not  anticipated  from  mining  in  Area  D  or  other  areas.  The  total  effect  of 
all  mining  activities  on  Rosebud  Creek,  including  the  effects  of  the  Big  Sky 
Mine,  would  be  less  than  a  one  percent  increase  in  TDS  levels  (MDSL  and  OSM, 
1983a,  p.  351). 

Due  to  limited  pre-  and  postraining  contributions  of  ground  water  from 
Area  D  to  East  Fork  Armells  Creek  alluvium,  mining  impacts  would  not  be  sig- 
nificant. For  a  discussion  of  cumulative  impacts  to  East  Fork  Armells  Creek 
by  municipal,  industrial,  and  mining  development  in  the  Col  strip  area,  refer 
to  the  Comprehensive  Rosebud  Mine  Study  (MDSL  and  OSM,  1983a). 

Mitigating  Measures 

Selective  placement  of  saline  overburden  would  reduce  TDS  level  increases  in 
postmining  spoil  water.  Selective  placement  techniques  using  draglines  have 
been  successfully  demonstrated  in  Area  B,  where  they  increased  direct  operat- 
ing costs  by  about  12  percent  (Dollhoph  et  al..,  1981,  p.  79).  The  degree  to 
which  selective  placement  of  saline  material  on  a  mine-wide  scale  would  reduce 
TDS  concentrations  in  spoil  water  has  not  been  determined.  Predictions  of 
postmining  water  quality  with  and  without  selective  placement  techniques  would 
be  difficult  and  speculative. 

Disposal  of  initial  boxcut  spoil  somewhere  other  than  in  clinker  areas 
would  prevent  reductions  in  recharge  for  these  areas.  However,  recharge  and 
ground  water  occurrence  for  clinker  in  Area  D  is  not  well  understood  and  thus 
the  importance  of  this  mitigating  measure  cannot  be  quantified. 

A  six-percent  decrease  in  ground  water  discharge  to  spring  No.  24  has 
been  projected  as  a  result  of  mining  in  the  application  area  (Western  Energy 
Company,  1984a,  p.  42a).  Mining  in  the  life-of-mine  expansion  would  further 
decrease  spring  flow.  Spring  No.  24  provides  water  to  a  stock  pond  located 
downstream  of  the  spring.  Given  the  uncertainty  of  projecting  impacts  to 
springs,  the  effect  of  mining  could  be  significantly  greater,  although  mining 
would  probably  not  completely  dry  up  the  spring.  Flows  to  the  stock  pond 
could  be  periodically  monitored  to  quantify  changes.  If  flow  decreases 
significantly  during  mining,  a  sub-McKay  well  could  be  provided  as  an 
alternate  source  of  stock  water. 

To  reduce  inflow  of  spoil  water  from  the  old  Northern  Pacific  spoil  into 
the  boxcut,  a  buffer  of  undisturbed  coal  and  overburden  could  be  maintained 
between   the   boxcut    and    the    old   unreclaimed    spoil.      This   would    reduce  the 
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necessity  of  having  to  pump  large  quantities  of  poor  quality  spoil  water  into 
the  runoff  and  sediment  control  system  where  it  would  probably  have  to  be  re- 
leased to  area  streams. 


SOILS 

Summary  of  Impacts:  Some  impacts  to  the  soil  resource  would 
occur  during  soil  salvage,  storage,  and  replacement.  These 
include  reduction  of  soil  porosity,  alteration  of  soil 
structure,  and  dilution  of  organic  matter  levels  in  the 
near-surface  horizon.  Microbial  activity  would  be  reduced, 
at  least  temporarily,  in  the  reconstructed  mine  soil.  In- 
creased rates  of  soil  loss  by  wind  and  water  erosion  can  be 
expected  prior  to  the  reestablishment  of  vegetation. 
Overall,  impacts  to  soils  would  not  be  significant. 

Soil  Salvage  and  Redistribution 

Western  Energy  Company  proposes  to  salvage  and  redistribute  enough  soil  to 
cover  the  Area  D  disturbance  area  to  a  depth  of  approximately  2  feet.  The 
soils  would  be  salvaged  and  replaced  in  two  lifts,  segregating  the  top  6  to  8 
inches  from  the  subsurface  layers.  Considering  the  fair  to  good  quality  of 
the  soils  and  overburden  in  Area  D,  this  depth  would  be  adequate  to  achieve 
revegetation  success.  Of  the  total  3,465  acres  disturbed,  440  acres  (369 
acres  of  spoil  and  71  acres  of  soil  storage  areas)  would  not  be  topsoiled. 
Since  strippable  soil  material  is  not  present  in  the  spoil  areas,  Western 
Energy  is  not  responsible  for  soil  replacement  in  these  areas  prior  to  reveg- 
etation. Although  considered  "disturbed,"  the  soil  storage  areas  serve  only 
as  temporary  storage  areas  for  topsoil  and,  consequently,  topsoil  needs  to  be 
neither  stripped  nor  replaced. 

Western  Energy  has  recommended  stripping  depths  which  in  some  instances 
are  too  deep  and  in  others  too  shallow.  The  proposed  stripping  depths  for  the 
Busby,  Spang,  and  Reidel  soils  are  too  deep.  These  soils  have  intermittent 
layers  of  sandy  material,  increasing  the  hazard  of  both  water  and  especially 
wind  erosion  in  the  reconstructed  mine  soil.  The  stripping  depths  proposed 
for  the  Kirby  and  Birney  soils  are  also  too  deep.  These  soils  have  large 
amounts  of  rock  fragments  in  their  subsurface  layers,  usually  exceeding  35 
percent  below  6  inches.  In  one  map  unit,  the  depth  to  unsuitably  high  amounts 
of  rock  fragments  in  the  Birney  soil  is  12  inches.  The  stripping  depth  for 
the  Delpoint  soil  is  shallower  than  the  thickness  of  suitable  material.  Del- 
point  has  soft  bedrock  between  20  and  40  inches,  with  an  average  depth  of  30 
inches . 

As  shown  in  table  III-2,  Western  Energy  proposes  to  salvage  and  replace 
approximately  4,302  acre-feet  of  soil  material  in  the  application  area  and 
5,768  acre-feet  from  the  application  area  and  life-of-mine  expansion  combined. 
These  proposed  volumes  are  very  close  to  the  potential  soil  volumes.  The 
potential  volumes,  based  on  stripping  some  soils  to  a  depth  different  from 
what  the  company  proposes,  are  4,282  acre-feet  for  the  application  area  and 
6,076  acre-feet  for  all  of  Area  D. 
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Soil  Quality 

The  overall  quality  of  the  redistributed  soils  would  be  somewhat  lower  than 
that  of  undisturbed  soils.  Soil  salvage  and  redistribution  would  cause  some 
reduction  of  soil  organic  matter  and  microbial  activity,  disruption  of  pore 
continuity,  and  alteration  of  soil  structure.  These  unavoidable  soil  impacts 
would  be  significantly  reduced  by  the  company's  plan  to  haul  90  percent  of  the 
soil  material  directly  (without  storage)  to  regraded  reclamation  areas  when 
weather  and  field  conditions  permit.  Mixing,  which  would  occur  during  soil 
salvage  and  redistribution,  would  dilute  the  carbonate  levels  found  in  some 
soils. 

The  unavoidable  impacts  are  expected  to  be  only  temporary.  In  time  and 
with  proper  land  use  management,  the  soil  would  be  able  to  sustain  productive, 
natural  vegetation  that,  for  all  practical  purposes,  would  be  indistinguish- 
able from  the  vegetation  on  native,  undisturbed  soils. 

As  in  some  of  the  other  Rosebud  Mine  areas,  Western  Energy  would  imple- 
ment both  a  presalvage  and  postreplaceraent  sampling  program  for  soils.  Prior 
to  stripping,  those  areas  suspected  of  containing  unsuitable  soils  (having 
high  clay  or  salinity  levels)  would  be  sampled  approximately  every  400  feet. 
Sampling  would  reach  6  inches  deeper  than  the  proposed  salvage  depth.  Each 
sample  would  be  divided  into  6-inch  increments  for  analysis.  If  analysis  in- 
dicates excess  salts  or  unfavorable  textures,  stakes  would  be  placed  to  direct 
the  scraper  operator  to  avoid  the  problem  layers.  This  practice  would  maxi- 
mize soil  salvage  volumes  while  minimizing  salvage  of  unfavorable  material. 

After  soil  replacement  and  prior  to  reseeding,  the  reconstructed  mine 
soil  would  be  sampled  to  assure  that  adequate  amounts  of  plant  nutrients  are 
present.  Sampling  would  be  at  the  intensity  of  one  site  per  ten  acres.  Anal- 
ytical criteria  and  methodology  would  follow  Montana  Department  of  State  Lands 
(MDSL)  guidelines. 

Sandy-textured  soils  comprise  approximately  15  percent  of  the  total  po- 
tential volume  of  the  application  area  and  14  percent  of  the  application  area 
and  the  life-of-mine  expansion  combined  (table  III-2) .  Western  Energy  would 
separate  these  from  other  soils  and  respread  them  only  on  slopes  of  less  than 
10  percent  and  on  areas  away  from  drainageways .  Such  handling  would  reduce 
soil  loss  from  water  erosion. 

Western  Energy  proposes  to  develop  a  plan  for  reestablishment  of  plant 
rooting  zones  which  are  compatible  with  the  intended  postmining  plant  commu- 
nities. This  plan,  submitted  to  the  Department  of  State  Lands,  would  take  in- 
to account  plant  rooting  depths,  topsoil  thickness,  topsoil  texture,  and  spoil 
composition  and  condition. 

Mitigating  Measures 

Reducing  the  salvage  depths  for  the  Busby,  Spang,  and  Reidel  soils  would  de- 
crease the  total  volume  of  these  soils  used  in  soil  replacement.  Consequent- 
ly, the  potential  for  wind  and  water  erosion  in  the  reconstructed  mine  soil 
would  be  reduced.  Available  water  capacity  in  the  mine  soil  would  be  higher. 
Increasing  the  salvage  depths  for  the  Delpoint  soil  would  increase  the  total 
volume  of  soil  available  for  salvage  and  replacement. 
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VEGEEATICN 

Summary  of  Impacts:  During  reclamation,  Western  Energy 
would  replace  the  major  premining  vegetation  types.  The 
only  exception  would  be  the  120  acres  of  cropland,  which 
would  be  converted  to  rangeland.  Conversion  of  cropland 
and  other  areas  (e.g.,  mine  spoil,  disturbed  grassland, 
ponds,  and  ranchyard)  to  rangeland  would  increase  grazing 
capacity. 

Mining  and  reclamation  would  decrease  species  diver- 
sity and  create  a  less  complex  mosaic  of  vegetation  for 
several  decades  after  raining.  Ponderosa  pine  (Pinus  pon- 
derosa) stands  with  diverse  canopy  and  tree  size  charac- 
teristics would  also  be  lost  for  several  decades,  or 
longer.  If  reestablishment  of  ponderosa  pine  is  unsuc- 
cessful, the  loss  would  be  significant,  since  49  percent 
of  the  ponderosa  pine  vegetation  type  of  the  Rosebud  Mine 
occurs  on  the  Area  D  application  area  and  life-of-mine 
expansion.     Otherwise,  impacts  would  not  be  significant. 

Revegetation  of  mined  land  would  be  initiated  by  hauling  topsoil  salvaged 
during  mining  directly  to  reclamation  areas  (direct-hauling).  Approximately 
90  percent  or  more  of  the  topsoil  removed  would  be  direct-hauled.  Plant 
seeds,  tubers,  and  roots  would  thus  remain  viable  within  the  soil.  Natural 
regrowth  of  many  species  would  be  expected  as  a  result,  even  without  further 
revegetation  efforts. 

Topsoil  that  would  not  be  direct-hauled  (approximately  10  percent)  would 
be  stockpiled  for  20  or  more  years.  Stockpiling  would  destroy  most  viable 
seeds,  roots,  and  tubers,  as  well  as  organic  matter  and  soil  microbes  that 
help  establish  many  native  plants.  Revegetation  of  stockpiled  topsoil  after 
redistribution  would  be  slower  than  revegetation  of  direct-hauled  topsoil. 
Topsoil,  stockpiled  for  3  or  more  years,  loses  beneficial  soil  fungi  necessary 
for  optimum  growth  of  many  plants  (Rives  et  al.,  1980).  These  fungi,  through 
complex  biological  interactions  with  plant  roots,  promote  absorption  of  mois- 
ture and  nutrients  and  increase  survival  of  plants  under  conditions  of  mois- 
ture stress  and  competition  with  invader  species.  Natural  colonization  of 
beneficial  soil  fungi  would  occur  in  stockpiled  soil  after  an  unknown  time 
period.  Because,  however,  the  portion  of  Area  D  to  be  reclaimed  with  stock- 
piled topsoil  is  a  narrow  strip  adjacent  to  undisturbed  native  range,  natural 
colonization  probably  would  be  relatively  rapid. 

On  slopes  of  10:1  (10  percent)  or  greater,  native  grass  or  wheat  straw 
mulch  would  be  applied  at  1,500  to  3,000  pounds  per  acre  and  anchored  tc  the 
soil.  Mulching  as  proposed  would  reduce  erosion  and  increase  soil  moisture. 
Native  grass  mulch  also  would  be  a  seed  source  for  native  species  for  which 
seed  may  not  be  available  commercially. 

Reclamation  would  result  in  a  simplified  mosaic  of  vegetation  types  and 
reduced  species  diversity  for  several  decades.     This  would  in  part  stem  from 
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unavoidable  soil  impacts  and  in  part  from  gentler  postmining  topography.  Mix- 
ing of  soils,  destruction  of  soil  profiles,  and  destruction  of  micrchabitats 
would  reduce  site  variability,  which  currently  contributes  to  the  area's  plant 
diversity.  The  gentler  postmining  topography  would  create  a  drier  growing  en- 
vironment by  eliminating  steep  drainages,  which  collect  snow,  are  protected 
from  the  wind  and  sun,  have  reduced  evapotranspiration  rates,  and  thus  provide 
more  moisture  to  plants. 

An  additional  source  of  moisture  that  would  be  lost  would  be  the  coal 
seams  or  other  water-conducting  strata  that  intercept  drainages  and  release 
water  to  the  surface.  The  horizontal  water  movement  through  the  coal  and  rock 
strata  would  bt  reduced  during  mining.  As  a  result,  the  size  of  the  small 
plant  community  at  spring  No.  24  in  the  upper  Pony  Creek  drainage  that  depends 
on  high  water  levels  would  be  reduced. 

Existing  plant  communities  covering  2,615  acres  would  be  destroyed  by 
mining  and  related  activities  over  an  18-year  period  in  the  application  area. 
The  life-of-mine  expansion  would  extend  the  mining  activities  to  23  years  and 
result  in  the  destruction  of  850  more  acres.  The  only  community  permanently 
lost  would  be  the  cropland,  since  it  would  not  be  replaced  during  reclamation. 
Other  communities  would  be  replaced  in  about  the  same  acreages  that  existed 
before  mining  (table  111-3). 


TABLE  I I 1-3 

Acreage  of  Premining  and  Postmining  Plant  Conriunities 


Postmining  Acreage 

Fremining 

Application 

Lif e-of- 

Plant  Community 

Acreage 

Area 

Mine 

Total 

Area 

Grassland 

1,311 

1,492 

389 

1,881 

Big  sagebrush-grassland 

12 

17 

0 

17 

Silver  sagebrush-grassland 

134 

118 

35 

153 

Skunkbush  sumac-grassland 

310 

135 

153 

288 

Rubber  rabbitbrush 

6 

0 

0 

0 

Ponderosa  pine-grassland 

1,123 

847 

273 

1,120 

Agricultural 

127 

0 

0 

0 

Disturbed  grassland 

63 

0 

0 

0 

Ungraded  mine  spoil 

169 

0 

0 

0 

Regraded  mine  spoil 

185 

0 

C 

0 

Sandstone  outcrops 

3 

3 

0 

3 

Ponds 

18 

3 

0 

3 

Ranchyard 

4 

0 

0 

0 

Total 

3,465 

2,615 

850 

3,465 

Sources:     Western  Energy  Company,  1984a. 

Chuck  Rose,  Western  Energy  Company,  pers.  comm.,  May  17,  1984. 
Note:     See  chapter  II,  Vegetation,  for  detailed  breakdown  of  premining  acreages. 
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Grazing 

Based  on  studies  by  Schafer  (1984),  it  appears  that  reclamation  on  Rosebud 
Mine's  Area  A  has  increased  grazing  capacity.  Deeper  soils  and  gentler  slopes 
account  for  the  improvement  of  potential  forage  production  over  premining 
conditions.  It  is  expected  that  future  reclamation  of  Area  D  would  similarly 
increase  grazing  capacity  within  3  to  5  years  of  initial  seeding. 

The  conversion  of  cropland,  ungraded  spoil,  some  existing  plant  commu- 
nities, ranch  facilities,  and  ponds  to  grasslands  would  result  in  a  570-acre 
increase  of  rangeland  (table  III-3) .  This  would  further  increase  Area  D's 
grazing  capacity.   (See  Land  Use.) 

Grasslands 

Grass  species  would  tend  to  predominate  throughout  Area  D  because  they  are 
adapted  to  dry  sites.  The  drier  soil  environment  created  by  the  gentler 
postmining  topography  would  create  harsher  conditions  for  reestablishing 
conifers  and  some  deciduous  trees  and  shrubs. 

The  establishment  of  some  species  such  as  warm-season  grasses  and  forbs 
after  mining  has  proven  to  be  difficult.  Thus,  Western  Energy  has  devised 
reclamation  plans  to  favor  warm-season  grass  production  and  overall  species 
diversity.  The  company  would  use  deferred-rotation  grazing  to  reduce  the 
dominance  of  aggressive  cool-season  grasses.  Two-phase  planting  also  would 
promote  a  diverse  vegetative  cover.  The  first-phase  seeding  mixture  would 
contain  forbs,  shrubs,  and  warm-season  grasses  that  are  difficult  to  establish 
due  to  slow  rates  of  initial  growth  or  competition  with  more  vigorous  cool- 
season  species.  The  second-phase  seeding  mixture  would  contain  cool-season 
species  which  would  be  interseeded  one  to  three  growing  seasons  after  the 
first-phase  seeding. 

Shrubs 

Establishment  of  dominant  shrubs  in  Area  D,  silver  sagebrush  (Artemisia  cana) 
and  skunkbush  sumac  (Rhus  trilobata) ,  would  be  initiated  by  both  seeding  and 
planting  seedlings.  Seedlings  would  be  planted  at  a  density  of  50  to  100  per 
acre.  Seed  would  be  applied  at  a  rate  of  1  pound  per  acre  for  silver  sage- 
brush and  2  pounds  per  acre  for  skunkbush  sumac.  Plantings  would  be  supple- 
mented with  tree  spade  transplants.  Although  the  initial  planting  density  for 
silver  sagebrush  and  skunkbush  sumac  seedlings  would  be  considerably  less  than 
the  desired  density,  seed  production  by  the  planted  seedlings  would  likely 
increase  shrub  densities  to  premining  levels  within  one  to  two  decades.  Both 
silver  sagebrush  and  skunkbush  sumac  would  also  grow  from  root  sprouts. 

Although  Western  Energy  has  no  specific  plans  to  reclaim  the  deciduous 
shrub  vegetation  type,  this  type  might  become  reestablished  on  moist  sites  by 
seed  dispersed  from  scattered  shrubs  that  would  be  planted  by  Western  Energy 
after  mining.     In  addition,  natural  seed  dispersal  from  offsite  stands  of  this 
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type  might  increase  the  density  of  shrubs  on  small  areas  cf  mined  land  with 
suitable  topographic  and  moisture  conditions.  In  the  absence  of  specific 
reclamation  measures  to  provide  suitable  site  conditions  for  growth  of  this 
type,  several  decades  or  longer  probably  would  be  required  for  reestablish- 
ment . 

Coni  fers 

Proposed  reclamation  would  replace  almost  all  of  the  acreage  of  the  ponderosa 
pine-grassland  vegetation  type  destroyed  by  mining  (table  III-3) .  Although 
successful  reclamation  of  this  type  would  be  expected,  numerous  environmental, 
climatic,  and  management  factors  could  hinder  reestablishment  of  ponderosa 
pine  (Pinus  ponderosa).  To  date,  no  stands  of  reproducing,  mature  ponderosa 
pine  approaching  premining  densities  have  been  established  and  maintained  on 
mined  lands  in  eastern  Montana. 

Western  Energy  has  committed  to  planting  100  ponderosa  pine  seedlings  per 
acre,  scattered  non-unif ormly  over  the  conifer  replanting  area.  If  only  25 
percent  success  is  achieved,  the  premining  tree  density  of  24  trees  per  acre 
would  be  reestablished,  at  least  in  the  short  term. 

Research  has  identified  limitations  for  reclamation  of  ponderosa  pine  on 
mined  lands  and  has  provided  information  which  should  allow  for  improved  re- 
forestation success  of  this  species  on  Area  D  (Stark,  no  date,  1982,  1983; 
Blake,  1983;  Running  et  al. ,  1983;  Amendola  et  al. ,  1984).  Western  Energy 
could  improve  reclamation  success  of  ponderosa  pine  by  planting  seedlings  in 
special  plastic  tubes  to  prevent  rodent  damage;  applying  herbicides  to  reduce 
plant  competition;  planting  on  north  slopes  to  reduce  water  stress;  excluding 
cattle  from  planting  sites;  planting  on  deep,  well-drained  sandy  loams;  intro- 
ducing nonporous,  dark-colored  rocks  into  the  rooting  zone  and  soil  surface; 
and  applying  water,  fertilizer,  and  compost  in  a  judicious  manner. 

The  growth  rate  of  trees  on  reclaimed  sites  is  not  known.  It  is  prob- 
able, however,  that  it  would  take  50  or  more  years  for  reestablishment  of  the 
pine  stands  similar  to  those  now  growing  in  the  area.  Recent  data  from  Col- 
strip  show  that  approximately  50  years  are  required  for  pines  to  reach  30  feet 
in  height  and  approximately  80  years  to  reach  45  feet  or  more  (ECON,  1981). 
Growth  rates  of  pine  on  reclaimed  sites  probably  would  not  exceed  rates  for 
trees  on  undisturbed  sites. 

The  stand  characteristics  and  visual  aspect  of  the  reclaimed  type  would 
differ  from  the  natural  type.  Stands  of  trees  on  reclamation  areas  would 
probably  be  uniform  in  age  and  size,  whereas  existing  stands  are  diverse  in 
age,  size,  and  canopy  characteristics. 

Along  with  ponderosa  pine,  Rocky  Mountain  juniper  (Juniperus  scopulorum) 
may  be  difficult  to  reestablish.  To  date,  juniper  reestablishment  has  been 
erratic  and  little  appears  to  be  known  concerning  what  conditions  are  essen- 
tial to  successful  reclamation  (Coenenberg,  pers.  comm.,  August  21,  1984). 
Although  Western  Energy  plans  to  plant  6  to  10  juniper  seedlings  per  acre  on 
Area  D,  this  species  could  be  eliminated  until  it  is  reestablished  by  offsite 
plants.  Western  Energy's  research  on  juniper  reclamation  may  improve  revege- 
tation  success  in  the  future. 
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Cumulative  Impacts 

The  contribution  of  the  Area  D  application  area  and  lif e-of-mine  expansion  to 
the  cumulative  impacts  of  the  Rosebud  Mine  are  proportional  to  the  acreages  of 
the  plant  communities  that  would  be  disturbed  in  Area  D  (table  III-4) .  The 
most  significant  contribution  that  Area  D  would  make  to  the  cumulative  impacts 
of  the  entire  mine  relates  to  the  ponderosa  pine-grassland  vegetation  type. 
The  application  area  covers  36  and  the  life-of-mine  expansion  13  percent  of 
the  total  acreage  of  this  vegetation  type  that  would  be  disturbed  by  the 
Rosebud  Mine.  Because  of  uncertainties  of  long-term  reestablishment  and 
changes  in  stand  characteristics  of  ponderosa  pine,  the  Area  D  contribution 
(approximately  49  percent  of  the  total)  to  cumulative  impacts  could  be 
significant . 

The  loss  of  cropland  as  a  result  of  mining  Area  D,  as  compared  to  the 
less  as  a  result  of  the  entire  Rosebud  Mine,  would  be  small  (table  III-4) . 
The  application  area  and  life-of-mine  expansion  together  compose  approximately 
7  percent  of  the  cropland  that  would  be  lost  to  production  as  a  result  of 
mining  the  entire  Rosebud  Mine. 


TABLE  I I 1-4 

Percentage  of  Rosebud  Mine  Plant  Comnunities  in  Area  D 


Percentage 

Percentage 

Percentage 

in 

in 

in 

Total  Rosebud 

Application 

Lif e-of-Mine 

Areas 

Plant  Community 

Mine  Acreage 

Area 

Area 

A,B,C,&E 

Grassland 

6,548 

16 

4 

80 

Shrub-Grassland 

5,362 

5 

4 

91 

Conifer-Grassland 

2,329 

36 

13 

51 

Cropland 

1,677 

7 

0 

93 

Disturbed  Grassland  609 

2 

9 

89 

Spoil 

1,155 

30 

0 

70 

Other 

922 

3 

0 

97 

Sources:  Western 

Energy  Company,  1984a. 

Montana 

Department  of  State 

Lands  and  U.S 

.  Office  of 

Surface  Mining, 

1983a. 

Note:     For  example,  16  percent  of  the  total  grassland  plant  community  in  the 
Rosebud  Mine  occurs  in  the  application  area;  4  percent  occurs  in  the  life-of- 
mine  expansion.     The  remaining  80  percent  of  the  grassland  occurs  in  the  other 
mining  units. 

Mi  t  i gat ing  Measures 

Although  pines  would  probably  become  established,  the  trees  would  be  of  simi- 
lar age  and  size.  Therefore,  Western  Energy  could  plant  more  pines  every  five 
to  ten  years  after  the  initiation  of  reclamation  to  restore  stands  of  uneven 
age  and  size,  thereby  approximating  premining  conditions. 


111-24  /  Vegetation 


Because  grazing  is  proposed  as  a  management  tool,  livestock  could  damage 
saplings  and  young  trees.  Western  Energy  could  fence  clumps  of  trees  or  indi- 
vidual trees  to  assure  protection  from  livestock. 

Other  measures  that  may  reduce  losses  of  young  seedlings  have  been  pre- 
sented in  the  Rosebud  Mine's  Comprehensive  Study  (Montana  Department  of  State 
Lands  and  U.S.  Office  of  Surface  Mining,  1983a).  Still  more  techniques  should 
be  devised  to  reduce  predation  by  rodents  and  other  wildlife.  Western  Energy 
should  continue  research  on  preventing  or  reducing  predation  on  pines. 

Specific  reclamation  measures  could  be  devised  to  reestablish  the  upland 
deciduous  shrub  type: 

(1)  Planting    on    north    slopes    to    take    advantage    of    increased  soil 
moisture . 

(2)  Construction  of   concave  drainages   to  promote  snow  accumulation  and 
collection  of  runoff. 

(3)  Placement    of    suitable    soils    to   promote   moisture    infiltration  and 
storage  and  to  reduce  erosion. 

(4)  Restriction  of  grazing  to  prevent  destruction  of  shrubs. 


WILDLIFE 

Summary  of  Impacts:  Major  direct  impacts  to  most  wildlife 
would  be  temporary  and  limited  to  the  area  of  disturbance. 
Wildlife  species  dependent  upon  ponderosa  pine,  shrub,  and 
grassland  habitats  would  lose  nests,  forage,  and  shelter 
until  these  habitats  could  be  reestablished.  Also  lost 
until  successful  reclamation  would  be  habitat  for 
pronghorn,  predators,  turkeys,  songbirds,  raptors,  and 
sharptail  grouse. 

Habitat  Loss 

The  major  direct  impact  to  wildlife  within  Area  D  would  be  destruction  of  hab- 
itat. In  the  Area  D  application  area,  2,615  acres  would  be  disturbed.  Of 
this  acreage,  1,025  acres  are  grassland,  830  conif er-shrubland ,  350  spoil,  255 
shrub-grassland,  120  cropland,  and  35  other.  In  the  Area  D  life-of-mine 
expansion,  850  acres  would  be  disturbed.  Of  this  acreage,  293  acres  are 
conif er-shrubland,  286  grassland,  207  shrub-grassland,  and  64  other.  Other 
habitat  features  lost  during  mining  include  18  acres  of  pond  and  3  acres  of 
rock  outcrops.  The  3,465  acres  which  would  be  disturbed  on  Area  D  represent 
approximately  19  percent  of  the  total  area  proposed  for  eventual  disturbance 
on  the  Rosebud  Mine. 


Reclamation  for  Wildlife 

Strip  mining  in  Area  D  would  remove  vegetation  gradually,  as  mining  progress- 
es.    Only  those  areas  to  be  mined  immediately  would  be  stripped  of  vegetation 
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and  soil.  Reclamation  of  mined  areas  would  begin  within  a  few  years  of  vege- 
tation and  soil  stripping.  Direct  back-haul  of  topsoil  (see  Soils)  would 
speed  the  revegetation  process  and  reduce  the  effect  of  habitat  destruction. 

On  the  application  area  and  life-of-raine  expansion,  reclamation  would 
create  an  additional  570  acres  of  grassland.  Agricultural  land,  disturbed 
grassland,  and  mine  spoil  would  be  converted  to  grassland.  Shrub-grassland 
and  conifer-grassland  habitats  would  be  reclaimed  to  their  approximate 
premining  acreage.  The  3  premining  acres  of  rock  outcrops  would  be  replaced 
by  piles  of  boulders.  Three  of  the  18  premining  acres  of  ponds  would  be 
replaced  temporarily  as  sediment  ponds. 

Big  Game 
Mule  Deer 

Mining  would  remove  habitat  now  used  by  mule  deer  for  forage,  travel,  and 
escape.  Deer  depending  on  all  or  any  portion  of  the  area  to  be  disturbed 
would  be  forced  from  the  area.  This  displacement  could  be  a  negative  impact 
because  adjacent  unmined  mule  deer  habitat  may  be  near  carrying  capacity. 
Competition  for  forage  could  result. 

Reclamation  of  grassland  and  shrub-grassland  habitat  would  probably  re- 
sult in  forage  production  higher  than  before  mining.  (See  Vegetation.)  Two- 
phase  seeding  (planting  shrubs  and  forbs  prior  to  grass)  would  increase  the 
chances  for  survival  of  the  nongrass  species  that  are  heavily  used  by  mule 
deer.  Plant  diversity  in  reclaimed  areas  is  expected  to  be  lower  than  pre- 
mining levels  for  many  years,  but  would  increase  with  time  as  sites  are 
naturally  seeded.  Grassland  and  shrub-grassland  reclamation  may  ultimately 
provide  better  forage  and  cover  for  mule  deer,  but  until  the  plant  community 
matures  and  becomes  diverse,  mule  deer  use  of  Area  D  would  probably  be  lower. 

Efforts  to  establish  conifer-grassland  habitat  would  be  difficult,  and, 
if  successful,  would  take  up  to  50  years  to  produce  mature  trees.  (See  Vege- 
tation.) Thermal,  travel,  and  escape  cover  provided  by  conifer-grassland  hab- 
itat is  important  to  deer  that  forage  in  shrub-grassland  habitat.  If  conifer- 
grassland  habitat  is  not  reestablished  successfully,  mule  deer  may  not  use 
shrub-grassland  habitat  as  extensively.  In  this  case,  mule  deer  use  of  Area  D 
would  be  lower  than  before  mining. 

Human  disturbance  of  mule  deer  on  reclaimed  land  would  be  minimal.  As 
long  as  Western  Energy  controls  the  surface,  the  prohibition  of  firearms  and 
hunting  may  create  a  refuge  that  attracts  deer  during  hunting  season. 

Pronghorn 

Mining  would  remove  habitat  now  used  by  pronghorn  on  Area  D.  Pronghorn  using 
this  habitat  would  be  displaced  to  undisturbed  areas,  and  may  compete  with 
pronghorn  outside  Area  D. 
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Reclaimed  grassland  and  shrub-grassland  habitat  on  Area  D  would  cover  570 
more  acres  than  before  mining.  Successful  shrub  and  forb  reestablishment  with 
the  two-phase  seeding  technique  and  shrub-tubeling  planting  technique  proposed 
by  Western  Energy  (see  Vegetation) ,  would  eventually  provide  more  and  better 
pronghorn  habitat  than  before  mining.  Until  these  habitats  are  reestablished, 
pronghorn  would  use  Area  D  less  than  before  mining. 

Clher  Marmials 
Predators 

Mining  would  remove  habitat  used  by  both  predators  and  their  prey  (primarily 
smaller  mammals  and  birds).  Since  the  predators  use  a  variety  of  habitats  and 
only  lightly  populate  areas  surrounding  Area  D,  displacement  of  those  animals 
using  Area  D  would  probably  not  affect  predator  populations. 

Reclaimed  shrub-grassland  and  grassland  habitats  would  potentially  sup- 
port greater  numbers  of  small  mammals  and  rodents.  Densities  of  deer  mice  as 
high  as  ten  times  greater  than  in  natural  communities  have  been  recorded  on 
reclaimed  lands  (Pitcher,  1977).  Predators  would  possibly  find  more  prey  on 
reclaimed  land  and  respond  by  using  these  areas  more  than  before  mining. 

Medium  and  Small  Mammals 

Mining  would  remove  habitat  now  used  by  medium  and  small  mammals.  Many  small 
mammals  would  probably  be  killed  during  mining. 

Successful  reclamation  of  habitats  used  by  medium  and  small  mammals  may 
lead  to  increased  densities  of  these  animals.  Reclamation  would  probably  re- 
duce small  mammal  diversity  in  favor  of  higher  deer  mouse  populations.  West- 
ern Energy  would  place  rock  piles  in  reclaimed  areas  to  create  microhabitats 
suitable  to  small  mammals,  reptiles,  and  birds.  Woody  shrubs  such  as 
skunkbush  sumac  and  rose  would  be  planted  next  to  the  rockpiles. 

Upland  Game  Birds 
Sharp-tailed  Grouse 

Mining  would  remove  habitat  now  used  by  sharptails  on  Area  D.  Birds  would  be 
displaced  from  Area  D  on  at  least  those  portions  being  mined.  One  dancing 
ground  on  the  life-of-mine  expansion  and  all  of  the  potential  sharptail 
nesting  and  brood-rearing  habitat  would  be  eliminated.  A  second  dancing 
ground  nearby  could  be  disrupted  by  the  noise  and  dust  of  mining.  Appropriate 
timing  of  disturbance  would  reduce  the  chances  of  disrupting  breeding.  (See 
Mitigating  Measures.) 

Successful  reclamation  of  grassland  and  shrub-grassland  habitats  would 
probably  attract  grouse.  Lush  forb  growth  and  cover  from  grass  could  encour- 
age use  of  reclaimed  areas  for  feeding,  nesting,  and  brood-rearing.  Western 
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Energy  would  try  to  reestablish  one  or  two  sharptail  dancing  grounds  on  re- 
claimed grassland.  Sharptails,  however,  may  establish  dancing  grounds  natu- 
rally. This  occurred  in  Rosebud  Mine's  Pit  6,  where  grouse  have  attended  the 
independently  established  lek  for  3  years.  The  nearby  Absaloka  Mine  has  also 
reported  a  naturally  established  dancing  ground  on  reclaimed  grounds  (Michelle 
Mitchell,  Westmoreland  Coal  Co.  biologist,  pers.  comm.,  1984). 

Turkey 

Mining  on  Area  D  would  remove  habitat  now  used  by  turkeys  for  forage,  roost- 
ing, nesting,  and  cover.  Turkeys  would  be  displaced  to  other  areas  where 
habitat  needs  are  met.  Turkeys  would  probably  not  be  adversely  affected  by 
displacement  because  flocks  continually  break  up  and  combine,  apparently  ran- 
domly (Knapp,  Montana  Department  of  Fish,  Wildlife  and  Parks,  pers.  comm., 
1983).     Other  flocks  nearby  would  probably  assimilate  the  displaced  birds. 

Reclamation  of  conifer-grassland  and  shrub-grassland  habitats  suitable 
for  use  by  turkeys  may  take  many  years.  Turkeys  would  repopulate  Area  D  if 
stands  of  ponderosa  pine  become  acceptable  for  cover,  forage,  nesting,  and 
roosting.  Jonas  (1966)  suggests  that,  in  southeast  Montana,  mixed-maturity 
ponderosa  pine  stands  interspersed  with  shrub-grassland  habitat  are  ideal  for 
turkeys.  However,  uncertainties  exist  about  the  reestablishment  of  ponderosa 
pine.     (See  Vegetation.) 

Waterfowl 

Mining  and  reclamation  procedures  would  eliminate  the  spoil  pond  in  section  26 
of  the  application  area.  This  pond  would  be  filled,  graded,  and  revegetated 
to  grassland  habitat.  Reclamation  in  this  instance  would  eliminate  waterfowl 
habitat . 

Songbirds 

Mining  would  remove  nesting,  roosting,  foraging,  and  escape  habitat  for 
songbirds.     Birds  using  Area  D  would  be  displaced. 

Reclaimed  grassland  and  shrub-grassland  would  probably  attract  ground- 
nesting  birds  quickly.  Tree  nesters  and  species  requiring  the  dense  overstory 
of  ponderosa  pine  might  not  become  reestablished  for  many  years,  until  the 
pines  are  of  a  suitable  size. 

Western  Energy  would  take  two  steps  to  improve  songbird  habitat  after 
mining.  Cedar  posts  would  be  erected  in  reclaimed  areas  to  encourage  use  by 
singing  male  songbirds  during  the  spring  breeding  season.  In  addition,  nest- 
ing boxes  would  be  erected  on  additional  posts  to  encourage  use  by  small,  cav- 
ity-nesting songbirds. 
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Raptors 

Mining  would  eliminate  perching  and  roosting  outcrops  and  trees,  hunting  ter- 
ritories, and  potential  nest  sites  for  raptors.  These  territorial  birds  would 
be  displaced  and  would  have  to  travel  far  to  establish  new  territories.  Nest- 
ing prairie  falcons  one-half  mile  north  of  the  Area  D  boundary  probably  would 
not  be  disturbed  and  displaced.  Falcons  nesting  one-half  mile  from  mining 
disturbances  generally  are  not  displaced  (Fhilllps,  Director,  U.S.  Fish  and 
VJildlife  Service  Field  Station,  Sheridan,  Wyoming,  pers.  comm.,  1984). 

Reclamation  of  grassland,  shrub-grassland,  and  conifer-grassland  habitats 
would  probably  attract  small  mammals  and  songbirds  which  could  offset  some 
losses  of  traditional  hunting  territories  for  some  raptors.  It  would  probably 
take  many  years  for  ponderosa  pine  to  grow  large  enough  to  provide  roosts, 
perches,  and  nest  sites. 

Nest  boxes  for  American  kestrels  would  be  erected  near  or  on  reclaimed 
sites  where  small  mammals  (kestrel  prey)  populations  would  be  expected  to  in- 
crease. An  existing  highwall  south  of  Area  D  has  had  artificial  eyries 
blasted  into  its  face  for  use  by  falcons. 

Reptiles  and  Arphibians 

Mining  would  destroy  reptile  and  amphibian  habitat.  Most  individuals  would 
probably  be  killed.  Those  not  killed  would  be  displaced.  Reclamation  may  en- 
courage increased  prey  (small  mammal)  production  and  some  reptile  species 
would  probably  become  quickly  established. 

Reptiles  present  before  mining  would  probably  eventually  return  to  Area 
D.  If  spring  flows  decrease  or  are  stopped,  these  springs  would  be  replaced 
by  wells.  (See  Hydrology.)  Stock  tanks  will  provide  potential  habitat  for 
amphibians . 

Threatened  and  Endangered  Species 

OSM  prepared  a  biological  assessment  of  the  potential  impacts  of  the  Area  D 
operation  on  the  peregrine  falcon,  the  bald  eagle,  and  the  black-footed 
ferret.  OSM  concluded  that  the  proposed  action  would  not  affect  any  of  these 
listed  species  and  the  U.S.  Fish  and  Wildlife  Service  concurred  with  this 
conclusion.     (See  appendix  D.) 

Contribution  of  Area  D  to  Rosebud  Mine  Cumulative  Impacts 

The  impacts  of  mining  on  wildlife  in  the  Colstrip  area  are  probably  felt  by 
wildlife  populations  within  a  larger  area  around  Colstrip.  Viewed  on  a  scale 
the  size  of  the  Rosebud  Mine  160-square-mile  wildlife  study  area,  impacts  from 
individual  mining  units  such  as  Area  D  would  be  hard  to  measure.  Within  larg- 
er, easily  definable  blocks  of  land,  such  as  Montana  Department  of  Fish,  Wild- 
life, and  Parks  Hunting  District  722  or  Region  7,  the  impacts  would  be  almost 
impossible  to  detect. 
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In  any  case,  the  pronghorn,  deer,  sharptails,  raptors,  and  predators 
would  be  affected  primarily  by  short-term  displacement.  Because  these  species 
have  fairly  large  home  ranges,  the  impacts  of  Area  D  mining  to  the  local  (Col- 
strip  area)  wildlife  populations  vrould  not  be  detectable. 

Loss  of  ponderosa  pine  habitat  (long-term)  would  force  mule  deer  and  tur- 
keys to  move  to  areas  where  suitable  cover  exists.  These  areas  may  be  adja- 
cent to  Area  D  if  the  carrying  capacity  of  the  habitat  has  not  been  reached. 
If  adjacent  habitats  are  near  carrying  capacity,  deer  and  turkeys  may  have  to 
move  long  distances  or  compete  for  forage  with  other  deer  and  turkeys.  This 
situation  would  stress  deer  and  turkeys  in  the  Rosebud  Mine  area  and  overuse 
the  available  habitat. 

Mitigating"  Measures 
Mitigating  measures  Western  Energy  could  implement  are  listed  below. 

(1)  Move  ponderosa  pine  snags  or  telephone  po]es  to  reclaimed  areas  to  en- 
courage use  by  perching  and  hunting  raptors. 

(2)  Fence  reclaimed  areas  cr  use  repellants  as  necessary  to  discourage  use  of 
developing  shrubs,  forbs,  grasses,  and  trees  by  livestock  and  big  game. 

(3)  Schedule  blasting  so  that  breeding  grouse  are  not  disturbed  earlier  than 
1  hour  after  sunrise. 

(4)  Establish  water  catchments  for  wildlife. 

(5)  Develop  additional  microhabita ts  for  small  mammals  and  birds  by  creating 
brush  piles  in  reclaimed  areas. 

(6)  Create  overflow  ponds  below  stock  tanks  and  fence  out  livestock  so  that 
vegetation  may  develop. 

(7)  Leave  sediment  ponds  permanently. 


CLIMATE 

Mining  in  Area  D  would  not  affect  the  climate.  Particulate  emissions  would 
remain  at  or  near  ground  level,  and  total  emissions  would  be  too  small  to 
affect  either  precipitation  or  radiation  balance. 


AIR  QUALITY 

Summary  of  Impacts:  Total  suspended  particulate 
concentrations  in  the  Colstrip  area  would  not  change 
significantly  due  to  mining  in  either  the  Area  D 
application  area  or  life-of-mine  expansion. 
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At  a  production  rate  of  4  million  tons  of  coal  per  year,  particulate 
emissions  from  mining  in  Area  D  would  total  585  tons  annually  (table  III-5) . 
The  major  emission  sources  would  be  overburden  removal  and  haul  truck  and 
scraper  operations.  These  activities  would  account  for  about  85  percent  (497 
tons)  of  the  total  annual  particulate  emissions.  No  other  activity  would  emit 
more  than  45  tons  of  particulate  per  year  (table  III-5) .  Coal  dust  emissions 
would  be  Insignificant. 

The  particulate  emissions  from  mining  in  Area  D  would  have  only  a  small 
effect  on  total  suspended  particulate  (TSP)  concentrations  in  the  Colstrip 
area.  TSP  concentrations  would  increase  adjacent  to  active  mining  in  Area  D, 
but  would  decrease  to  the  south  in  the  Area  E  vicinity.  Annual  average  TSP 
concentration  isopleths  for  the  Colstrip  area  are  shown  in  figure  III-l. 
Figure  III-2  depicts  the  increases  (solid  line)  and  decreases  (dashed  line)  in 
TSP  concentration  as  Western  Energy  shifts  its  mining  operation  from  Area  E  to 
Area  D  and  mines  Area  C. 


HVMjOTMENT  AND  IMXJVSE 

Summary  of  Impacts:  The  jobs  provided  by  mining  over  the 
life  of  Area  D  would  replace  those  phased  out  in  Area  E. 
No  new  jobs  would  be  created 

Western  Energy  would  transfer  the  workers  now  in  Area  E  to  Area  D. 
Employment  would  not  grow  above  current  capacity  levels,  since  jobs  otherwise 
terminated  at  Area  E  would  be  continued  in  Area  D. 

Assuming  that  employment  is  perfectly  proportional  to  production,  the 
coal  mined  from  Area  D  would,  over  23  years,  account  for  about  29  percent  of 
the  jobs  at  the  Rosebud  Mine  (table  III-6) .  Employment  at  the  mine,  when  op- 
erating at  planned  capacity,  is  expected  to  be  about  500  jobs  through  the  rest 
of  the  1980s  and  early  1990s.  By  1986,  total  mine  employment  is  planned  to 
drop  and  stabilize  at  400  jobs  through  2007.  The  proposed  Area  D  production 
would  support  122  to  150  of  these  jobs  during  capacity  operations. 

Because  of  the  recent  recession,  and  for  various  other  reasons,  layoffs 
have  occurred  at  the  Rosebud  Mine.  Current  employment  is  approximately  332 
workers,  168  below  the  mine's  projected  total  at  peak  capacity.  The  proposed 
expansion  of  the  mine  into  Area  B  would  allow  the  continuation  of  a  sizable 
and  integral  portion  of  the  county's  economy.  The  nonmine  employment  support- 
ed by  the  Area  D  workers  would  remain  concentrated  in  Forsyth  and  Colstrip. 
The  economies  of  the  communities  are  now  adjusting  to  the  scaling  back  of  con- 
struction activity  in  the  area  and  settling  into  a  period  of  more  stable  em- 
ployment. Other  nearby  communities,  such  as  Lame  Deer  and  Ashland,  would  not 
be  affected  by  Area  D. 

Workers  in  Area  D  would  earn  an  average  of  about  $33,792  per  year,  in 
1984  dollars.  The  total  payroll  of  the  Area  D  operations  would  be  about 
$101.4  million. 
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TABLE  I I 1-6 

Projected  Rosebud  Mine  Enployment  and  Coal  Production 
1985-2007 


Area  D  Rosebud  Mine 


Year 

Production 
(tons  x  10  ) 

Employment 

Production 
(tons  x  106) 

Employment 

1985 

2.0 

71 

14.0 

500 

1986 

4.0 

127 

15.8 

500 

1987 

4.0 

122 

16.4 

500 

1988 

4.0 

122 

16.4 

500 

1989 

4.0 

124 

16.1 

500 

1990 

4.0 

124 

16.1 

500 

1991 

4.0 

124 

16. 1 

500 

1992 

4.0 

124 

16.1 

500 

1993 

4.0 

124 

16.1 

500 

1994 

4.0 

124 

16.1 

500 

1995 

4.0 

124 

16.1 

500 

1996 

4.0 

124 

15.2 

472 

1997 

4.0 

150 

10.7 

400 

1998 

4.0 

150 

10.  7 

400 

1999 

4.0 

150 

10.7 

400 

2000 

4.0 

150 

10.7 

400 

2001 

4.0 

150 

10.7 

400 

2002 

4.0 

150 

10.7 

400 

2003 

4.0 

150 

10.7 

400 

2004 

4.0 

150 

10.7 

400 

2005 

4.0 

150 

10.7 

400 

2006 

4.0 

150 

10.7 

400 

2007 

1.8 

67 

10.7 

400 

Total 

87.8 

292.1 

Source:     Chuck  Rose,  Western  Energy  Company,  pers.  comm.,  May  17,  1984. 
Note:     Table  figures  represent  proposed  employment.     Current  employment  and 
production  for  the  mine  as  a  whole  are  significantly  less. 


SOCIAL  CONDITIONS 

Summary  of  Impacts:  Since  Area  D  would  not  create  new 
jobs,  it  would  not  increase  the  population  of  Rosebud 
County,  Cols trip,  or  Forsyth.  The  population  of  Rosebud 
County,  Colstrip,  and  Forsyth  peaked  in  1982  and  1983.  It 
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is  projected  to  decline  through  1986  and  remain  relatively 
stable  thereafter.  The  population  attributable  to  Area  D 
would  account  for  approximately  30  percent  of  all  direct 
coal-related  population  in  Rosebud  County.  Area  D  employ- 
ment would  contribute  to  the  stability  of  Colstrip's  so- 
cial life,  especially  during  the  period  of  population  de- 
cline after  the  completion  of  Colstrip  Generating  Units  3 
and  4 . 


Population 

The  populations  of  Rosebud  County,  Colstrip,  and  Forsyth  peaked  in  1982  and 
1983  and  have  started  to  decline.  The  decrease  is  projected  to  stop  in  the 
mid-1980s  and  be  followed  by  a  period  of  population  stability.  The  rapid  de- 
cline in  1983  resulted  from  the  decrease  in  construction  jobs  following  com- 
pletion of  Colstrip  Generating  Units  3  and  4  and  not  from  a  decline  in  mining 
employment.  Area  D  employment  would  begin  in  1985  with  71  employees  producing 
2.0  million  tons  of  coal.     Employment  would  rise  to  122  in  1986. 

The  population  stemming  solely  from  Area  D  would  not  contribute  substan- 
tially to  population  increases  or  decreases  in  Rosebud  County,  Colstrip,  or 
Forsyth.  Instead,  Area  D  would  moderate  the  possibility  of  additional  popu- 
lation decline  following  1983  and  would  add  to  the  stability  of  the  population 
base  well  into  the  next  century.  Area  D  employment  and  related  population 
would  make  up  2  percent  of  the  county  population  in  1985  and  5  percent  in 
2000;  10  percent  of  Colstrip  in  1985  and  11.8  percent  in  2000;  and  2  percent 
of  Forsyth  in  1985  and  3  percent  in  2000.  Area  Dfs  contribution  to  any  of 
these  populations  would  cease  after  2007,  the  end  of  Area  D  mining.  After 
2007,  the  Area  D  employees  are  expected  to  work  in  another  part  of  the  Rosebud 
Mine . 

Social  Life 

The  extension  of  Area  D  would  not  adversely  affect  the  social  conditions  in 
Colstrip.  The  miners  and  families  now  living  in  Colstrip  and  the  surrounding 
area  would  continue  to  live  there.  These  people  would  be  in  the  area  during 
the  1985-2007  period,  thereby  contributing  to  Colstrip's  long-term  stability. 
As  long-term,  permanent  workers,  they  would  be  integrated  into  the  community's 
social,  economic,  and  political  life. 


SOCIAL  AND  COVMJNITY  SERVICES 

Summary  of  Impacts:  The  strain  placed  on  Colstrip's  and 
Rosebud  County's  social  and  governmental  services  in  the 
past  is  over.  Service  expansions  and  improvements  coupled 
with  a  declining  construction  population  have  combined  to 
create  a  service  system  sufficient  for  the  area's  needs. 
Each  community  service  has  idle  capacity  and  could  absorb 


111-36  /  Social  and  Community  Services 


additional  clients.  The  population  related  to  Area  D 
already  resides  in  the  area  and  does  not  constitute  a  new 
population  to  be  served. 


Law  enforcement,  fire  protection,  water  supply,  sanitation,  social 
welfare,  education,  and  medical  services  are  adequate  for  the  needs  of 
Colstrip  and  Rosebud  County.  Service  improvements  or  expansions  funded  by 
Sunlight  Development,  the  Montana  Coal  Eoard ,  private  investors,  and  local 
government  have  been  completed.  Colstrip' s  utilities,  schools,  and 
governmental  facilities  are  new.  Virtually  all  have  been  built  since  1970  and 
can  serve  the  town's  projected  long-term  population  of  3,500,  with  extra 
capacity  for  1,500  more  residents.  Colstrip's  basic  service  infrastructure  is 
the  most  modern  in  the  state;  Forsyth's  and  Rosebud  County's  infrastructures 
are  not  far  behind. 


The  housing  shortage  that  affected  the  entire  county  is  now  past.  There 
is  surplus  housing  in  Colstrip  today  as  the  population  declines  along  with  the 
completion  of  Unit  4. 


The  permitting  of  Area  D  would  not  have  adverse  effects  on  the  provision 
of  social  and  governmental  services,  since  both  the  population  and  service 
systems  are  in  place  and  effectively  paid  for. 


FISCAL  OCNDITICNS 


Summary  of  Impacts:  Mining  would  generate  $304.6  million 
in  tax  revenues  for  local  school  districts  and  county, 
state,  and  federal  governments  over  the  life  of  Area  D. 


At    1983   coal  prices   and   tax   rates,    the   87.8  million  tons   of  estimated 
coal  production  from  all  of  Area  D  would  provide: 


$201.2  million  in  state  severance  taxes 

$  37.6  million  in  federal  black  lung  excise  taxes 

$  30.7  million  in  federal  abandoned  mine  reclamation  taxes 

$  31.7  million  in  local  property  taxes 

$    3.4  million  in  state  resource  indemnity  trust  taxes 


The  actual  amounts  paid  would  depend  on  the  price  and  tax  rates  in  effect 
at  the  time  of  mining.     (See  appendix  A,  tables  A- 7  and  A-8.) 

The  state  of  Montana  would  receive  the  largest  share  (72  percent)  of  tax 
revenues  generated  from  Area  D,  including  all  of  the  state  severance  tax, 
about  half  of  the  federal  abandoned  mine  reclamation  taxes,  a  small  part  of 
the  property  tax,  and  all  of  the  resource  indemnity  trust  tax.  The  federal 
government  would  receive  about  17  percent.  Rosebud  County  and  the  Colstrip 
school  districts  would  receive  about  10  percent. 


Transportation  /  111-37 


LAND  USE 

Summary  of  Impacts:  Mining  of  the  Area  D  application  area 
and  life-of-mine  expansion  would  temporarily  suspend 
grazing  on  a  maximum  of  2,110  acres  of  rangeland  and 
eliminate  wheat  and  hay  production  on  approximately  120 
acres.     These  impacts  would  be  minor. 

Western  Energy  would  eliminate  crop  production  on  the  Area  D  application 
area.  Approximately  64  acres  of  winter  wheat  and  56  acres  of  hay  land  would 
be  destroyed  and  not  replaced,  resulting  in  a  yearly  loss  of  2,112  bushels  of 
wheat  and  56  tons  of  hay.  Another  7  acres  of  cropland  would  be  eliminated  in 
the  life-of-mine  expansion,  slightly  increasing  the  loss  of  hay  and  wheat. 

Mining  would  temporarily  suspend  grazing  on  the  lands  being  mined.  The 
maximum  amount  of  grazing  lost  would  be  18  years  for  80  cow-calf  units  in  the 
application  area  and  5  more  years  for  30  cow-calf  units  in  the  life-of-mine 
expansion.  The  actual  loss  in  grazing,  however,  probably  would  be  less, 
because  livestock  would  graze  reclaimed  areas  within  3  to  5  years  after 
revegetation. 


TRANSPCRTATICN 

Summary   of   Impacts:     Area  D  would  not   noticeably  change 
either  train  or  highway  traffic  levels  in  Rosebud  County. 

Highway  traffic  has  been  declining  since  Unit  3's  completion.  After 
1985,  the  total  amount  of  road  traffic  due  to  the  entire  Rosebud  Mine  is 
projected  to  remain  relatively  constant.  Highway  traffic  due  to  Area  D  would 
vary  with  the  coal  production  level,  ranging  between  28  and  58  vehicle  trips 
per  day.  Based  on  the  location  of  the  homes  of  workers,  about  95  percent  of 
the  highway  traffic  would  be  concentrated  on  the  segment  of  FAP  39  north  of 
Colstrip;  less  than  5  percent  of  the  traffic  would  be  on  FAP  39  south  of 
Colstrip;  and  a  few  trips  per  day  would  be  on  the  graveled  secondary  roads 
leading  to  Colstrip  (Clete  Daily,  President,  Clete  Daily  and  Associates;  Bill 
Cloud,  Traffic  Planner,  Montana  Director  of  Highways,  pers.  comm.,  August  16 
and  September  7,  1984). 

Train  traffic  due  to  production  from  Area  D  would  average  between  two  and 
four  coal  trains  per  day  (loaded  and  empty)  over  the  life  of  the  mine, 
assuming  that  all  coal  was  shipped  from  the  area  and  not  consumed  at  the 
generating  plants. 


111-38  /  Recreation 


RBCfcEATIOv 

Summary  of  Impacts:  Since  Area  D  would  not  increase 
population,  no  impact  on  recreation  facilities  or  sites  in 
or  near  Colstrip  is  expected. 

All  Colstrip  recreational  facilities  are  now  used  at  or  below  capacity 
and  are  considered  adequate  to  serve  the  existing  population.  The  completion 
of  Stillwater  Park  in  1983  greatly  enlarged  outdoor  recreational 
opportunities . 

Recreation  sites  and  facilities  outside  Colstrip  would  not  be  affected  by 
Area  D.  Those  sites  and  facilities,  including  Tongue  River  Reservoir  and  the 
Ashland  Division  of  Custer  National  Forest,  can  accommodate  more  use.  The  re- 
moval of  the  lands  to  be  mined  in  Area  D  would  have  no  effect  on  recreation, 
since  the  lard  is  now  closed  to  public  use  (Montana  Department  of  State  Lands, 
1983). 


CULTURAL  RESOURCES 

Summary  of  Impacts:  One  prehistoric  site  eligible  for 
listing  on  the  National  Register  of  Historic  Places  has 
been  salvaged  and  would  not  be  further  affected  by  mining 
in  the  application  area.  Six  additional  sites  are 
potentially  eligible  for  the  National  Register  of  Historic 
Places  and  may  be  destroyed  by  mining  in  the  life-of-mine 
expansion. 

One  prehistoric  site  in  the  buffer  zone  of  the  application  area  has  been 
salvaged  to  mitigate  further  loss  of  information.  Three  potentially  eligible 
sites  lie  west  of  the  highway  in  the  buffer  zone  and  would  not  be  affected. 

Six  potential  National  Register  sites  may  be  destoyed  in  the  life-of-mine 
expansion.  Until  a  detailed  mine  plan  is  submitted  for  the  expansion,  it  is 
unclear  which  sites  would  be  directly  affected.  These  sites  will  be  evaluated 
further  and  properly  mitigated  prior  to  mining.  All  other  sites  in  the 
application  area  and  life-of-mine  expansion  have  been  adequately  recorded  and 
require  no  further  work.  An  unknown  number  of  additional  sites  may  exist  in 
the  buffer  zone  of  the  life-of-mine  expansion.  Access  to  this  zone  will  be 
necessary  before  mining  so  that  sites  can  be  recorded  and  evaluated  for 
National  Register  listing.  Mitigation  plans  would  be  developed  after  each 
site  is  evaluated. 


Aesthetics  /  TII-39 


AESTHETICS 

Summary  of  Impacts:  Western  Energy's  operations  would 
initially  destroy  the  landscape  of  the  mine  area.  After 
mining,  reclamation  would  blend  the  minesite  with  sur- 
rounding lands.  In  the  long  term,  as  ponderosa  pine  wood- 
lands regrow,  aesthetic  impacts  would  not  be  significant. 

Mining  in  the  application  area  would  destroy  2,615  acres  of  landscape 
over  18  years.  Another  850  acres  would  be  destroyed  in  the  life-of-mine  ex- 
pansion, bringing  the  total  disturbed  area  to  3,465  acres  over  23  years.  This 
area  would  make  up  about  one-sixth  of  the  total  acreage  disturbed  at  the  Rose- 
bud Mine. 

During  mining,  the  landscape  of  Area  D  would  resemble  other  parts  of  the 
Rosebud  Mine.  Ridges  of  excavated  overburden  (spoil)  would  snake  from  one 
side  of  the  mine  area  to  the  other.  Coal  trucks,  scrapers,  graders,  and  other 
machinery  would  travel  the  many  roads  built  in  and  around  the  mine  workings. 
The  dragline's  towering  boom  would  sweep  back  and  forth,  scooping  up  and  dump- 
ing overburden.  Blasting  would  send  noise  and  shock  waves  into  the  otherwise 
quiet  setting.  Overall,  the  operation  would  contrast  sharply  with  surrounding 
undisturbed  lands. 

Mining's  impact  on  the  landscape  would  be  visible  from  many  points  in  and 
around  Colstrip.  The  people  most  affected  by  the  operation  would  probably  be 
the  residents  of  two  housing  developments  just  west  of  the  life-of-mine  expan- 
sion boundary.  Although  the  residents  would  be  familiar  with  strip  mining, 
having  the  sights  and  sounds  of  a  mine  operation  as  close  as  1,000  feet  from 
home  may  be  considered  unpleasant.  To  other  Colstrip  residents,  the  visual 
impact  of  Area  D  would  probably  be  insignificant.  Similar  sights  and  sounds 
prevail  throughout  the  area. 

Although  Western  Energy  would  disturb  3,465  acres,  not  all  lands  would  be 
disturbed  at  once.  The  company  plans  to  reclaim  each  year  about  the  same 
number  of  acres  disturbed.  At  the  end  of  mining,  the  reclaimed  lands  would 
have  reached  various  stages  of  recovery,  slowly  growing  toward  a  more  natural 
condition,  similar  to  surrounding  lands. 

Following  mining,  the  disturbed  land  would  be  contoured  into  gentler 
slopes,  with  fewer  knolls,  ridges,  coulees,  and  gullies,  than  the  topography 
of  the  premining  landscape.  The  most  noticeable  change  would  be  the  absence 
of  ponderosa  pine  woodlands.  These  would  take  decades  to  regrow.  Once  this 
happens,  the  minesite  would  contrast  little  with  unmined  lands. 

The  reclaimed  lands  would  have  less  diverse  vegetation,  provide  less 
interesting  scenery,  and  may  lack  the  appeal  of  unmined  lands.  But  the  topo- 
graphy and  plants  would  be  similar  to  what  existed  before  mining.  No  distinc- 
tive or  unusual  features  would  be  lost.  In  the  long  term,  the  aesthetic  im- 
pacts would  not  be  significant. 


111-40  /  Irreversible  and  Irretrievable  Commitments  of  Resources 


IRREVERSIBIiE  AND  IRRETRIEVABLE  OMniMENTS  OF  RESOURCES 

Western  Energy  proposes  to  mine  87.8  million  tons  of  coal  over  23  years  in 
Area  D;  5.6  million  tons  of  Rosebud  coal  and  30  million  tons  of  McKay  coal 
would  not  be  recovered  from  the  area,  owing  to  limitations  on  present 
technology  and  a  lack  of  markets  for  the  McKay  coal. 

At  an  average  annual  coal  production  rate  of  3.8  million  tons,  about  3.2 
million  gallons  of  diesel  fuel  and  18  million  kilowatt-hours  of  electricity 
would  be  used  in  Area  D  each  year.  Total  direct  energy  used  to  mine  and  ship 
the  coal  would  reach  as  high  as  7  percent  of  the  energy  equivalent  of  the 
electricity  generated  from  the  coal. 

Area  D  would  use  an  average  of  roughly  90  acre-feet  of  water  per  year.  A 
majority  of  this  water  would  be  lost  to  evaporation  and  therefore  would  not  be 
available  for  other  uses  downstream,  such  as  agriculture.  The  population 
associated  with  the  mine  would  require  an  average  of  about  93  acre-feet  of 
water  per  year. 

The  topography  of  Area  D  would  be  modified  during  mining,  but  the  final 
topography  would  approximate  the  premining  topography  and  would  be  suitable 
for  the  proposed  postmining  land  use.  The  existing  stratigraphy  of  the 
Rosebud  overburden  would  be  permanently  altered;  however,  the  stratigraphy  is 
not  unusual  or  intrinsically  valuable. 

Ground  water  passing  through  the  mine  spoil  would,  for  at  least  several 
hundred  to  thousands  of  year  after  mining,  be  of  poorer  quality  than  existed 
prior  to  mining.  Five  wells  and  three  seeps  in  the  application  area  would  be 
removed.  These  good  quality,  overburden-f ed  water  sources  would  be  permanent- 
ly lost.  Three  additional  springs,  Nos.  23,  24,  and  26,  located  outside  the 
mine  area  might  have  decreased  flow  or  diminished  water  quality  as  a  result  of 
mining. 

The  company  would  replace  four  of  the  wells  and  one  spring  (No.  23)  with 
three  sub-McKay  wells.  The  fifth  well,  which  is  unused,  would  be  removed. 
The  replacement  wells  would  provide  more  water  but  require  more  maintenance 
than  springs.  In  addition,  the  sub-McKay  aquifer  is  of  poorer  quality  than 
the  overburden  aquifer,  although  the  water  would  be  suitable  for  the 
postmining  land  use. 

During  mining,  grazing  in  Area  D  would  be  temporarily  suspended.  Crop 
production  during  and  after  mining  would  be  permanently  eliminated,  unless 
postmining  landowners  converted  reclaimed  rangeland  to  cropland. 

The  spoil  pond  in  section  26,  a  site  of  aquatic  wildlife  habitat,  would 
be  lost.  In  addition,  rock  outcrops  would  be  destroyed,  and  any  potential 
raptor  nest  sites  on  them  would  be  lost. 

Six  cultural  resource  sites  would  be  destroyed  by  mining.  An  additional 
site  would  probably  be  degraded  by  theft  and  vandalism.  All  seven  sites  would 
probabl}7  be  excavated  and  analyzed  before  raining,  preserving  the  information 
contained  in  the  sites. 


Short-term  Versus  Long-Term  /  111-41 


SHCKT-TEHVi  USES  VERSUS  THE  PRCDUCTIVITY  OF  IT  IE  FIUVIAN  E3WIRCNVENT  AFTER  MINING 

Coal  from  Area  D  V70uld  produce  electricity  and  considerable  tax  revenues 
royalties,  and  jobs.  These  benefits  would  continue  throughout  the  life  of 
Area  D  at  a  cost  of  short-term  soils,  wildlife,  and  livestock  productivity. 

Mining  would  not  decrease  the  long-term  productivity  of  the  soils  or  the 
value  of  the  land  for  recreation,  scenery,  or  livestock  production.  Nor  would 
mining  decrease  long-term  surface  water  quality  or  quantity,  or  ground  water 
supplies.  Ground  water  quality,  however,  would  decrease.  Affected  waters 
would  be  suitable  for  stock  and  wildlife  watering,  but  would  not  be  suitable 
for  domestic  or  irrigation  use. 

Over  both  the  short  and  long  term  (5  or  more  years) ,  the  rangeland 
productivity  of  the  mined  area  would  probably  exceed  premining  levels. 
However,  species  diversity  and  the  complex  premining  vegetation  mosaic  would 
be  lost  for  several  decades. 

In  the  short  term,  wildlife  habitat  on  Area  D  would  be  disrupted  or 
destroyed.  This  would  eliminate  use  of  the  land  by  wildlife.  However,  some 
species  with  small  home  ranges  (such  as  song  birds  and  small  mammals)  could 
use  some  sites  not  yet  stripped  of  vegetation  and  would  return  quickly  to 
reclaimed  areas.  Reclamation  of  ponderosa  pine  woodlands  to  suitable  wildlife 
habitat  may  take  up  to  50  years.  In  the  meantime,  wildlife  requiring  this 
habitat  would  not  return  to  the  reclaimed  area. 

Over  the  23-year  life  of  Area  D,  Western  Energy  would  pay  a  total  of 
about  $305  million  in  taxes.  These  revenues  would  help  finance  schools,  both 
in  Rosebud  County  and  elsewhere  in  the  state,  and  would  pay  for  other  state 
local,  and  federal  government  expenses. 


Chapter  IV 


REJECTION1  OF  THE 
APPLICATION 

After  reviewing  Western  Energy  Company's  mining  and  reclamation  plan,  the 
Department  of  State  Lands  and  Department  of  the  Interior  must  take  one  of  the 
four  alternatives  listed  in  the  introduction:  (1)  approve  the  application  as 
proposed,  (2)  reject  the  application,  (3)  selectively  reject  the  application, 
or  (4)  approve  the  application  with  special  conditions. 

Chapter  III  described  the  impacts  of  approving  the  application  as 
proposed.  The  impacts  of  the  last  two  alternatives,  selective  rejection  and 
approval  with  conditions,  would  be  less  than  approval  as  proposed  but  more 
than  rejection. 

The  following  analysis  has  been  written  to  illustrate  the  effects  of 
rejection.  For  the  analysis  in  this  chapter,  several  assumptions  have  been 
made.  These  do  not  indicate  the  intentions  of  the  Department  of  State  Lands 
or  Office  of  Surface  Mining;  they  simply  provide  a  base  from  which  to  project 
impacts.  The  analysis  assumes  that  (1)  the  application  for  Area  D  and  any 
future  amendments  (such  as  for  the  life-of-mine  expansion)  are  rejected,  (2) 
Western  Energy  Company  does  not  replace  the  coal  lost  in  Area  D  (3.8  million 
tons  per  year  for  23  years),  and  (3)  all  future  applications  for  extensions  of 
existing  mines  are  approved,  including  applications  for  Rosebud  Mine  Areas  B 
and  C. 


EFFECTS  ON  HIE  PHYSICAL  E^ROSMENT 

Rejection  of  the  application  and  any  life-of-mine  amendment  would  leave  87.8 
million  tons  of  Rosebud  coal  in  the  ground.  The  overburden  that  lies  above 
the  coal  seam,  as  well  as  the  landscape,  surface  waters,  vegetation,  and  soils 
would  remain  undisturbed. 

Rejection  of  the  application  would  prevent  the  destruction  of  three  seeps 
in  the  mine  area  and  the  projected  2-  to  3-percent  increase  in  total  dissolved 
solids  in  Cow  Creek  (in  section  36,  T2N,  R42E) .  Rejection  would  also  prevent 
the  6-percent  decrease  in  flow  to  spring  No.  24  and  the  decrease  of  alluvial 
ground  water  flow  in  upper  Pony  Creek. 

Rejection  would  leave  the  topographic  diversity  and  drainage  networks 
unchanged.  Rejection  would  also  probably  prevent  the  reclamation  of  369  acres 
of  unreclaimed  Northern  Pacific  spoil. 

Total  suspended  particulate  concentrations  near  Area  D  would  remain 
unchanged  if  the  application  is  rejected.  The  total  effect  on  Colstrip  would 
be  small.     Air  quality  would  remain  essentially  as  described  in  chapter  II. 


IV-2  /  Effects  on  the  Physical  Environment 

The  destruction  of  wildlife  habitat  by  mining  would  mostly  be  temporary 
if  reclamation  is  successful.  Even  so,  the  3,465  acres  of  habitat  now 
contained  within  the  Area  D  disturbance  area  would  not  be  destroyed  if  the 
application  is  rejected.  Included  in  the  area  not  destroyed  would  be  800 
acres  of  ponderosa  pine  forest,  for  which  long-term  reestablishment  success  is 
uncertain. 

Rejection  of  the  application  would  stop  the  destruction  of  the  cultural 
resource  sites  found  within  the  disturbance  area. 


EFFECTS  CM  THE  SOCIAL  AND  FOCNCMIC  ENVIRONMENT 

The  size  of  the  annual  average  work  force  for  Area  D  would  be  130.  Rejection 
of  the  application  would  eliminate  130  jobs,  about  30  percent  of  the  jobs  at 
the  Rosebud  Mine  during  full  employment.  Elimination  of  these  jobs  would  have 
a  number  of  effects.  Western  Energy  Company  would  be  forced  to  lay  off  as 
many  as  130  employees.  Union  contracts  have  seniority  provisions,  so  the  most 
recently  hired  employees  (those  hired  to  work  in  Area  C)  would  be  laid  off 
first.  Any  recent  gains  by  Northern  Cheyenne  workers  in  mine  employment  would 
be  jeopardized. 

The  population  of  the  Cols trip  area  would  be  reduced  by  rejection  of  the 
application.  Moreover,  the  population  stemming  from  Area  D  employment  would 
not  exist  to  have  a  stabilizing  effect  on  social  life  when  Colstrip's 
population  declines  following  the  completion  of  Generating  Unit  4. 

Housing  and  medical  services  in  Colstrip  are  projected  to  be  more  than 
adequate  for  the  foreseeable  future.  Rejection  of  the  application  would  have 
no  effect  on  some  services  and  would  increase  the  surplus  of  others. 

Part  of  the  coal  mined  in  Area  D  would  be  shipped  by  train  north  on  the 
Burlington  Northern  Railroad.  Rejection  of  the  application  would  reduce  train 
traffic  on  the  Colstrip  spur  by  an  average  of  one  to  two  trains  per  da)T. 


Chapter  V 


APPENDIXES 


Socioeconomic  Tables — Appendix  A 
Common  and  Scientific  Names  of  Wildlife — Appendix  B 
Cumulative  Impacts  of  the  Rosebud  Mine — Appendix  C 
OSM  Biological  Assessment — Appendix  D 


V-2  /  Appendix  A 
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TABLE  A-2 

Rosebud  County  and  Montana  Historical  Unemployment ,  1970-1983 


Montana 

Rosebud 

County 

i ercent 

Number 

r ercent 

1983 

35,000 

8.8 

711 

8.8 

1982 

34,000 

8.6 

478 

6.3 

1981 

27,000 

6.9 

432 

7.1 

1980 

22,000 

6.0 

284 

5.4 

1979 

19,000 

5.1 

231 

5.0 

1978 

22,000 

6.0 

264 

5.9 

1977 

22,000 

6.4 

271 

6.9 

1976 

20,000 

6.1 

259 

5.8 

1975 

20,614 

6.4 

169 

3.3 

1974 

16,724 

5.2 

118 

3.6 

1973 

14,619 

4.8 

100 

3.2 

1972 

13,882 

4.8 

85 

3.2 

1971 

13,502 

4.8 

81 

3.0 

1970 

11,850 

4.3 

84 

3.1 

Source:    Montana  Department  of  Labor  and  Industry,  monthly. 
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TABLE  A- 3 

Rosebud  County  Historic  Population  Trends 


Year 

Population 

Year 

Population 

1980 

10,000 

1982 

10,700 

1970 

6,032 

1981 

10,600 

1960 

6,187 

1980 

9,899 

Census 

1950 

6,570 

1979 

9,700 

1940 

6,477 

1978 

9,700 

1930 

7,347 

1977 

10,500 

1920 

8,002 

1976 

9,900 

1910 

7,985 

1975 

8,600 

1  Q7/i 

7  7nn 

1973 

6,600 

1972 

6,300 

1971 

6,100 

1970 

6,032 

Census 

Source:     U.S.  Bureau  of  the  Census, 

^County  population  declined  between 
ting  followed  by  the  economic  effect 

1980. 

1910  and  1940  as 
of  the  drought 

a  result  of  county  split- 
and  the  Great  Depression. 
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TABLE  A- 5 

Col  strip  School  Enrollment,  September  1984 


Class  Size 
Accreditation 
Standard 


Isabelle  Bills  School 


Pine  Butte  School 


Enrollment 


Available 
Capacity 


Enrollment 


Available 
Capacity 


K  =  24 


K  =  14 
K  =  14 
K  =  16 


10 
10 
8 


K 
K 
K 
K 


16 
16 
13 
19 


8 
8 
11 
5 


First  =  26 


First 
First 
First 


19 
20 
21 


First  =  17 
First  =  19 
First  =  18 


Second  =  26 


Second  =  22 
Second  =  20 


Second  =  25 
Second  =  22 
Second  =  25 


Third  =  28 


Third 
Third 
Third 


14 
15 
15 


14 
13 
13 


Third  =  23 
Third  =  22 
Third  =  24 


Fourth  =  28 


Fourth 
Fourth 
Fourth 


16 
18 
18 


12 
10 
10 


Fourth  =  19 
Fourth  =  20 
Fourth  =  18 


9 
8 
10 


Fifth  =  30 


Fifth  =  20 
Fifth  =  22 


10 
8 


Fifth  =  25 
Fifth  =  24 


Total 


284 


144 


365 


11.1 


Source:     Colstrip  School  District  #19. 

Note:  for  the  Colstrip  Middle  and  High  Schools  the  accreditation  standard  is 
30  students  per  class,  except  for  chorus,  instrumental  music,  and  typing.  The 
curriculum  is  departmentalized  by  subject  area.  Class  sizes  range  from  3  to 
35. 
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TABLE  A-6 

Annual  Coal  Board  Grant  Awards 
Rosebud  County,  1976-1984 


Year 

Amrmn  t" 
nii  tu  nil  u 

1976 

$  4,579,283 

1977 

2,952,927 

1978 

911,724 

1979 

206  570 

1980 

7,181,391 

1981 

1,391,000 

1982 

1,302,723 

1983 

3,826,595 

1984 

1,875,839 

Total 

$24,228,324 

Source:     Montana  Coal 
1 Through  June  1984. 

Board,  1984 

TABLE  A- 7 

Annual  Coal  Production  in  Rosebud  County,  1980-1983  (in  tons) 


Year  Peabody  Coal  Western  Energy  Total 


1983 

2,558,854 

9,573,670 

12,142,524 

1982 

2,480,753 

9,446,592 

11,927,345 

1981 

3,153,085 

10,386,728 

13,539,813 

1980 

2,943,006 

10,448,628 

13,391,634 

Source : 

Montana  Department  of  Revenue, 

Annual. 
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TABLE  A- 8 

Contract  Sales  Price,  Western  Energy  Coal  Corrpany,  1980-1984 


Year 

Production 
(millions  of  tons) 

Price/ ton 

Contract  Sales 
(millions  of  dollars) 

1983 

9.57 

$7.64 

$73.12 

1982 

9.45 

7.11 

67.20 

1981 

10.39 

6.35 

65.92 

1980 

10.45 

5.05 

52.73 

Source:  Montana  Department  of  Revenue,  Annual. 
^Weighted  quarterly  average. 
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Mule  deer 
White-tailed  deer 
Pronghorn 

Coyote 
Red  fox 
Badger 
Raccoon 
Bobcat 

Cottontail 

White-tailed  jackrabbit 
Thirteen-lined  ground  squirrel 
Porcupine 

Deer  mouse 

Prairie  vole 

House  mouse 

Western  harvest  mouse 

Sharp-tailed  grouse 
Merriam's  turkey 
Ring-necked  pheasant 
Sage  grouse 
Hungarian  partridge 

Mallard 

American  widgeon 
Northern  shoveler 
Blue-winged  teal 

Brewer's  sparrow 
Lark  sparrow 
Vesper  sparrow 
Western  meadowlark 
Lark  bunting 

Black-capped  chickadee 
Red-breasted  nuthatch 
Rufous-sided  towhee 
Chipping  sparrow 
American  robin 
Common  flicker 
Red-headed  woodpecker 
Pine  siskin 


APPENDIX  B 

Scientific  Names  of  Wildlife 
Referred  to  in  Wildlife  Text 

Odocoileus  hemionus 
Odocoileus  virginianus 
Antilocapra  americana 

Canis  latrans 
Vulpes  f ulva 
Taxidea  taxus 
Procyon  lotor 
Felis  ruf us 

Sylvilagus  sp. 
Lepus  townsendii 
Spermophilus  tridecemlineatus 
Erethizon  dorsatum 

Peromyscus  maniculatus 
Microtus  ochrogaster 
Mus  musculus 

Rel throdontomys  megalotis 

Pediocetes  phasianellus 
Meleagris  gallopavo 
Phasianus  colchicus 
Centrocercus  urophasiauus 
Perdix  perdix 

Anas  platyrhynchos 
Anas  americana 
Anas  clypeata 
Anas  discors 

Spizella  breweri 
Chondestes  grammacus 
Poocetes  gramineus 
Sturnella  neglecta 
Calamospiza  melanocorys 

Parus  atricapi llus 
Sitta  canadensis 
Pipil  erythrophthalmus 
Spizella  pallida 
Turdus  migratorius 
Colaptcs  auritus 
Melanerpes  erythrocephalus 
Carduelis  pinus 
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Red-tailed  hawk 
Northern  harrier 
Rough-legged  hawk 
Cooper's  hawk 
Prairie  falcon 

Prairie  rattlesnake 
Bull  snake 
Garter  snake 
Racer 

Snapping  turtle 
Painted  turtle 
Rocky  Mountain  toad 
Sagebrush  lizard 
Chorus  frog 
Leopard  frog 
Tiger  salamander 

Bald  eagle 
Peregrine  falcon 
Black-footed  ferret 
Whooping  crane 
Grizzly  bear 

Northern  Rocky  Mountain  wolf 


Buteo  jamaicencis 
Circus  cyaneus 
Buteo  lagopus 
Accipiter  cooperii 
Fa Icq  mexicanus 

Crotalus  viridis 

Pi tuophis  melanoleucus 

Thamnophis  sp. 

Coluber  constrictor 

Chelydra  serpentina 

Chrysemys  picta 

Buf o  woodhousei 

Sceloporus  graciosus 

Pseudacris  triseriata 

Rana  pipiens 

Amby stoma  tigrinum 

Haliaeetus  leucocephalus 
Falco  perigrinus 
Mustella  nigripes 
Grus  americana 
Ursus  arctos 
Canis  lupus 


Appendix  C  /  V-ll 


APPENDIX  C 

CunulativG  Inpacts  of  the 
Rosebud  Mine 

The  Rosebud  Mine  comprises  6  parts:  Areas  A,  B,  C,  D,  E,  and  Pit  6.  In  March 
1983  the  Montana  Department  of  State  Lands  and  the  U.S.  Office  of  Surface  Min- 
ing issued  a  comprehensive  environmental  impact  study  analyzing  the  impact  of 
the  entire  mine.  Of  primary  importance  to  the  study  was  an  evaluation  of  the 
cumulative  impacts  of  mining,  that  is,  the  effects  of  all  mine  areas  together. 
After  distribution  of  the  draft  study,  the  public  was  given  60  days,  until  May 
9,  to  comment.  The  agencies  then  issued  a  final  comprehensive  study  (Montana 
Department  of  State  Lands  and  U.S.  Office  of  Surface  Mining,  1983a).  Below  is 
a  summary  of  the  impacts  contained  in  that  document.  (Copies  of  the  document 
are  available  from  the  Department  of  State  Lands,  Capitol  Station,  Helena, 
Montana  59620.) 

Geology:  Geologic  impacts  would  be  minor.  In  all  areas  to  be  mined,  the 
stratigraphy  would  be  disrupted  by  removal  of  the  Rosebud  coal,  and  the  lower 
quality  McKay  and  Stocker  coal  seams  would  become  uneconomic  to  recover.  The 
topography  would  become  smoother  and  slightly  lower.  In  some  areas,  minor 
gullying,  settlement,  or  piping  might  occur.  Overburden  mixing  would  slightly 
decrease  electrical  conductivity  in  near-surface  material  and  might  locally 
increase  overburden  chemical  components  commonly  found  in  deeper,  undisturbed 
layers . 

Hydrology:  Ground  water  aquifers  would  be  disrupted  by  mining  and  replaced 
with  spoil  aquifers  that  would  have  flow  characteristics  similar  to  the  ori- 
ginal aquifers.  During  mining  in  each  area,  the  flow  of  ground  water  would  be 
intercepted  by  the  pits.  Ground  water  discharging  to  the  pit  would  be  at  a 
maximum  immediately  after  the  pit  is  opened  and  would  diminish  with  time. 
Water  levels  in  the  replaced  spoil  would  eventually  reach  premining  levels. 

The  reestablished  spoil  aquifer  would  have  approximately  twice  the  con- 
centration of  total  dissolved  solids  of  the  premining  Rosebud  coal  and  over- 
burden aquifers.  Spoil  water  flow  would  follow  the  regional  southeastern  flow 
direction,  eventually  reaching  Cow  Creek  and  East  Fork  Armells  Creek.  Spoil 
water  discharging  at  the  boundaries  of  the  mined  areas  to  streams  could  have 
an  appreciable  effect  on  surface  water  quality  during  low  flow.  In  addition, 
ground  water  in  undisturbed  valley  fill  along  the  East  Fork  of  Armells  Creek 
and  Cow  Creek  would  gradually  be  displaced  by  spoil  water,  increasing  the 
concentration  of  total  dissolved  solids.  The  quality  of  water  in  aquifers 
underlying  the  Rosebud  coal,  however,  would  not  be  appreciably  affected  by 
mining  or  replacement  of  spoil. 

Seepage  from  the  existing  and  proposed  mine  areas  and  industrial  ponds 
will  continue  to  affect  surface  and  ground  water  quality  and  quantity  near 
Colstrip.  Increases  in  salinity  and  alluvial  ground  water  could  have  detri- 
mental impacts  on  Cow  Creek  and  East  Fork  Armells  Creek.  In  the  long  term, 
vegetative  communities  in  the  bottom  of  these  creeks  around  Colstrip  may 
change  in  response  to  fluctuations  in  water  levels  and  increased  dissolved 
solids. 
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The  probable  impacts  to  the  surface  water  over  time  would  include  a 
decrease  In  the  total  volume  of  runoff  from  the  mined  areas,  a  reduction  of 
peak  flow  magnitudes,  the  near-total  removal  of  sediment  from  water  of  peak 
flow  magnitudes,  and  the  near-total  removal  of  sediment  from  water  introduced 
to  the  streams  from  the  mined  areas,  all  due  to  the  placement  of  sediment 
ponds.  Sediment  ponds  may  also  cause  an  episode  of  high  erosion  upon  removal, 
although  these  episodes  would  be  localized  and  insignificant. 

Climate:     Mining  would  have  no  impact  on  the  climate  of  the  area. 

Air  Quality:  The  levels  of  fugitive  dust  in  the  Colstrip  area  would  not 
change  significantly  due  to  mining;  however,  areas  having  increased  dust  emis- 
sions would  shift:  dust  levels  would  decrease  in  Areas  E  and  B  and  increase 
in  Areas  A,  C  ,  and  D.  Because  of  the  large  size  of  the  dust  particles, 
little  impact  to  human  health  is  expected.  The  reduction  in  visibility  due  to 
dust  levels  would  be  minor. 

Noise :  Noise  from  the  mine  would  reach  an  increasingly  larger  area.  Noise  in 
quiet  areas  away  from  Colstrip  would  probably  increase  as  a  result  of  more 
frequent  coal  shipments  and  additional  blasting.  Sound  levels  within  Colstrip 
would  not  increase  dramatically,  because  sound  levels  are  already  high. 

Soils :  Soils  of  the  areas  to  be  mined  would  become  mixed  and  their  chemical 
and  physical  properties  would  be  partly  altered.  Soil  mixing  and  the  loss  of 
discrete  soil  types  would  reduce  the  postmining  potential  for  crop  production, 
especially  in  Area  C.  The  potential  for  successful  establishment  of  warm- 
season  grasses  and  ponderosa  pine  would  also  be  lowered  due  to  soil  mixing. 
Soil  availability  may  be  limited  in  Area  A.  For  all  disturbed  soils,  bulk 
densities  of  soils  could  increase;  organic  matter  would  decrease;  and  nutrient 
cycling  in  the  soil  would  take  a  number  of  years  to  reach  equilibrium. 

Vegetation:  Impacts  to  vegetation  would  include  the  temporary  disruption  of 
vegetative  cover  on  areas  as  they  are  prepared  for  mining.  Reestablished  veg- 
etation would  be  dominated  by  cool-season  grasses  and  legumes,  representing  a 
probable  reduction  in  seasonal  diversity  from  the  premined  vegetation.  Crop- 
land and  pasture  areas  would  be  replaced  with  native  grasses  and  legumes. 
Areas  with  a  high  proportion  of  conifer  forest  types  would  also  be  replaced 
with  native  grasses  and  legumes.  Some  loss  of  riparian  habitats  may  occur, 
especially  where  East  Fork  Armells  Creek  is  to  be  mined.  It  is  likely  that 
warm-season  grasses  would  decrease  in  postmined  areas,  and  shrub  cover  would 
also  decrease.  The  regrading  and  revegetation  of  old  spoil  remaining  from 
operations  in  Areas  D  and  E  will  bring  land  back  into  rangeland  production 
that  previously  had  limited  usefulness. 

Wildlife:  Wildlife  habitats  would  be  temporarily  destroyed  by  mining.  Some 
of  these  habitats,  due  to  the  altered  character  of  the  reclaimed  area,  would 
not  be  replaced.  One  golden  eagle  nest,  one  prairie  falcon  nest,  and  four 
sharptailed  grouse  dancing  grounds  would  be  disturbed  by  mining,  and  success- 
ful reestablishment  is  uncertain.  Riparian  areas  along  East  Fork  Armells 
Creek  would  be  disrupted,  although  no  regional  population  impacts  are  expected 
to  occur. 
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The  significant  reduction  of  ponderosa  pine  and  shrub  habitat  proposed  in 
the  reclamation  plans  would  reduce  the  potential  area  for  deer  and  pronghorn 
antelope  wintering  and  would  change  the  species  composition  of  small  mammal 
and  songbird  populations.  These,  in  turn,  may  affect  predators.  Waterfowl, 
reptiles,  amphibians,  and  fish  would  not  be  significantly  affected. 

Sociology  and  Economics:  The  population  of  Rosebud  County  (9,899)  is  expected 
to  increase  by  about  61  percent  between  1980  and  2010.  Nearly  11  percent  of 
that  increase  will  result  from  the  Rosebud  Mine.  The  largest  expected  in- 
creases will  begin  in  the  mid-1990s.  Much  of  that  increase  will  be  in  Col- 
strip.  The  percentage  of  the  county's  total  population  resulting  from  the 
Rosebud  Mine  will  vary  from  a  high  of  14  percent  In  1990  to  10  percent  in 
2010.  Per  capita  income  is  expected  to  increase.  The  proposed  developments 
will  also  contribute  to  additional  urbanization.  Social  and  community  ser- 
vices will  be  affected,  and  several  capital  improvement  projects  will  be  re- 
quired. Both  local  revenues  and  operating  expenditures  are  expected  to  in- 
crease . 

Land  Use :  Mining  would  alter  16,000  acres  of  land.  Following  currently  pro- 
posed reclamation  plans,  1,691  acres  of  cropland  and  1,626  acres  of  ponderosa 
pine  would  not  be  restored.  Mining  activities  would  result  in  the  short-term 
cessation  of  grazing;  however,  productivity  of  the  areas  after  reclamation  is 
expected  to  be  higher  than  premine  levels,  though  possibl}'  less  than  the  pre- 
mine  potential.  The  use  of  the  conveyor  system  from  Area  C  will  result  in  a 
longer  period  of  reduced  production  from  the  alfalfa  field  within  the  railroad 
loop  crossed  by  the  conveyor. 

Transportation :  Proposed  development  would  cause  an  increase  in  road  use,  due 
to  increased  commuter  traffic,  and  in  rail  use,  due  to  increased  coal 
production  and  transportation. 

Recreation:  Recreation  resources  in  Colstrip  and  Rosebud  counties  are  not 
currently  sufficient  to  meet  the  projected  recreational  requirements  as  the 
population  increases.  Long-term  recreational  needs  within  Colstrip  should  be 
met  by  the  additions  proposed  in  Colstrip ' s  master  plan.  Nonurban 
recreational  resources  that  could  be  adversely  affected  would  be  the 
availability  of  deer  populations  for  hunting. 

Cultural  Resources:  Sixty-nine  cultural  resource  sites  lie  within  the  mine 
area,  and  57  of  these  would  probably  be  destroyed  or  directly  affected  under 
current  plans,  Forty-one  sites  lie  in  the  buffer  zone;  16  of  these  could  be 
indirectly  affected  by  blasting. 

Seven  of  the  sites  within  the  mining  areas  have  been  determined  eligible 
for  the  National  Register  of  Historic  Places  and  an  additional  50  sites  appear 
to  be  eligible.  four  sites  within  the  buffer  zone  area  have  been  determined 
eligible  and  an  additional  four  appear  to  be  eligible  for  the  National 
Register. 

Aesthetics :  The  landscape  would  change  in  color,  contrast,  and  texture  due  to 
the  reduction  or  loss  of  ponderosa  pine,  shrub  areas,  and  sandstone  outcrops, 
none  of  x^hich  are  unusual  for  the  region. 
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IMATIONSHIP  BFJWEEN  SECKT-TEHV1  USES  OF  HIE  EWIROMENT  AND  LCNG-TEHVi 
PRODUCTIVITY 

The  proposed  mine  areas  would  produce  a  total  of  376.7  million  tons  of  Rosebud 
coal:  185  million  tons  from  Area  C  would  serve  as  the  sole  source  of  fuel  for 
Colstrip  Generating  Units  3  and  4.  Coal  from  Areas  A  and  B  would  be  sold  to 
utilities  in  the  upper  Midwest,  and  coal  from  Areas  E  and  D  are  dedicated  to 
the  Corette  Generating  Plant  in  Billings,  Montana,  and  to  Colstrip  Generating 
Units  1  and  2. 

Mining  in  Area  E  is  projected  for  completion  in  1984,  Areas  A  and  B  in 
1994,  and  Area  D  in  2004  (now  projected  for  2007).  Mining  in  Area  C  would  be 
completed  in  2017.  If  the  areas  were  not  disturbed,  they  would  continue  to 
produce  livestock  forage,  wildlife  habitat,  winter  wheat,  hay,  marginal  forest 
products,  and  scenery.  All  of  these  uses  would  be  curtailed  during  mining, 
and  crop  production,  timber  production,  wildlife  habitat,  and  scenic  value 
would  be  reduced  after  reclamation.  Compared  to  premining  conditions, 
productivity  for  livestock  grazing  would  increase;  however,  the  potential 
productivity  of  the  postmined  areas  would  be  lower  than  the  premining 
potential,  primarily  due  to  soil  mixing. 

IPI!EVERSIBLE  AND  IRRETRIEVABLE  COMMITMENTS  OF  RESOURCES 

The  mine  plan  for  each  area  assumes  that  only  the  coal  from  the  Rosebud  seam 
would  be  mined,  leaving  behind  the  lower  quality  coal  contained  in  the  McKa}7 
and  Stocker  seams.  After  mining  of  the  Rosebud  seam  is  completed,  it  is 
unlikely  that  the  coal  of  the  McKay  and  Stocker  seams  could  be  economically 
mined . 

The  existing  stratigraphy  in  the  mine  areas  would  be  permanently  altered, 
and  rock  outcrops  currently  found  in  the  areas  would  be  removed,  eliminating 
at  least  one  site  for  a  golden  eagle  nest.  The  existing  topography  would  be 
altered,  and  mixing  of  overburden  would  alter  the  character  and  land  use 
potential  of  the  reclaimed  surface.  Successful  establishment  of  conifers  or 
shrubs  is  uncertain,  and  the  potential  for  crop  or  timber  production  would  be 
reduced.  Vegetative  diversity  may  also  be  reduced.  Four  sharptailed  grouse 
dancing  sites  and  numerous  cultural  resource  sites  would  be  removed  or 
disturbed. 
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APPENDIX  D 

Biological  Assessment  of 
Threatened  and  Endangered  Species 


Biological  Assessment  for  the  Rosebud  Area  D  Mine,  Rosebud  County,  Montana, 
pursuant  to  Section  7  of  the  Endangered  Species  Act  of  1973  as  amended. 

Prepared  by  the  Western  Technical  Center,  Office  of  Surface  Mining,  Denver, 
Colorado  -    June  27,  1983 

Introduction 

On  April  15,  1983,  OSM  requested  a  species  list  from  the  U.S.  Fish  and 
Wildlife  Service  (USFWS),   Billings,  Montana  for  the  Rosebud  Area  D  Mine.  On 
April  21,   1983,   the  USFWS  responded  with  a  list  including  the  bald  eagle 
(Haliaeetus  leucocephalus) ,  peregrine  falcon  ( Falco  peregrinus  anatum)  and  the 
black-footed  ferret  (Mustela  nigripes).     OSM's  biological  assessment  of  the 
Rosebud  Area  D  Mine's  impacts  on  these  species  is  presented  below. 

Proposed  Action  and  Background 

The  proposed  action  is  the  approval  of  the  permit  application  from  Western 
Energy  Company  (WEC)  to  surface  mine  an  area  known  as  Area  D  in  Rosebud 
County,  Montana.     Area  D  is  part  of  the  22,000  acre  Rosebud  Mine  complex  near 
Colstrip,  Montana  and  covers  3,363  acres  of  which  3,126  acres  will  be 
disturbed.     Disturbance  will  occur  in  parcels  over  the  period  1984-2008,  and 
the  area  will  be  reclaimed  to  the  post-mining  land  use  of  rangeland  and 
wildlife  habitat.     A  copy  of  WEC's  fish  and  wildlife  plan  is  attached  as 
Appendix  A. 

Biological  Assessment 

Black-footed  Ferret 

The  black-footed  ferret  is  closely  associated  with  prairie  dog  colonies  where 
the  ferret  is  largely  dependent  on  prairie  dogs  as  prey.     The  only  documented 
prairie  dog  colony  in  the  Rosebud  Area  is  approximately  four  miles  west  of 
Area  D.     A  1979  survey  of  this  town,  following  a  recent  snowfall,  did  not 
reveal  ferret  sign.     Pete  Martin,  Montana  Department  of  Fish,  Wildlife  and 
Parks  (MFWP)  stated  that  this  colony  has  been  poisoned  over  the  past  several 
years  and  that  the  potential  for  ferrets  is  low.     Based  on  the  absence  of 
prairie  dogs  on  the  Area  D  site  and  the  lack  of  ferret  sign  on  the  distant 
colony,  OSM  has  determined  that  the  proposed  action  will  not  affect  the 
black-footed  ferret. 

Peregrine  Falcon 

This  raptor  migrates  through  the  Area  D  region,  but  there  are  no  recent 
sightings  of  a  peregrine  on  the  Rosebud  site.     Preferred  nesting  habitat,  high 
cliffs  near  water,  do  not  exist  on  or  adjacent  to  the  Area  D  site.     In  a  1983 
survey  of  cliff-like  habitat  in  the  Colstrip  area,  John  Ward,  University  of 
Wyoming,  said  that  only  crumbling  outcrops  were  found  in  this  area  and  these 
were  being  used  by  prairie  falcons  (Falco  mexicanus).     Migrating  peregrines 
may  rest  or  feed  in  the  area  while  passing  through;   and,  according  to  Pete 
Martin  (MFWP),  there  was  a  sighting  of  a  migrant  In  1981,  about  four  to  five 
miles  south  of  Colstrip. 
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The  Rosebud  Area  D  operation  will  disturb  some  rock  outcrop  and  ponderosa  pine 
habitat,  and  hence,  potential  perches  for  migrant  peregrines.     However,  other 
perches  are  available  and  power  poles  associated  with  the  mine  are  designed  to 
be  safely  used  by  raptors.     Mine  disturbance  and  reclamation  may  alter  the 
species  composition  of  passerines  in  the  area,  but  will  not  affect  the  food 
available  to  migrant  peregrines.     Based  on  this  information,  OSM  has 
determined  that  the  proposed  action  will  not  effect  migrant  peregrine 
falcons.     WEC  will  include  sightings  of  any  peregrine  falcons  in  their  annual 
wildlife  monitoring  reports  and  OSM  will  continue  to  notify  the  USFWS  of  the 
report  availability. 

Bald  Eagle 

Information  from  WEC 1 s  wildlife  surveys  and  conversations  with  biologists 
familiar  with  the  Rosebud  site  indicate  the  nearest  bald  eagle  nesting  occurs 
over  25  miles  away  near  the  confluence  of  Rosebud  Creek  and  the  Yellowstone 
River,  along  the  Yellowstone  River  and  Tongue  Rivers.     There  is  no  ducmented 
bald  eagle  nesting  on  or  adjacent  to  the  Rosebud  Area  D  site.     In  addition, 
conversations  with  Mark  Gorges,   Bureau  of  Land  Management  in  Miles  City  and 
Pete  Martin  (MFWP),  indicated  that  there  are  no  bald  eagle  winter  roosts  on  or 
near  the  site. 

It  is  possible  that  migrating  or  foraging  bald  eagles  may  use  the  Area  D  site 
occasionally  since  bald  eagles  are  known  to  cover  several  miles  when  searching 
for  food.     WEC  reported  sightings  of  two  migrant  eagles  in  1977  and  one  in 
1981  in  the  Rosebud  area.     The  Area  D  operation  will  disturb  potential 
foraging  habitat  for  eagles  utilizing  upland  prey  and  carrion.     However,  the 
small  acreage  involved  and  the  wide-rranging ,  opportunistic  habits  of  the  eagle 
make  this  short-term  disturbance  insignificant.     Perch  sites  will  still  be 
available  on  the  Area  D  site  and  power  poles  will  be  safe  for  resting  or 
roosting  eagles. 

Based  on  this  information,  OSM  has  determined  that  the  proposed  action  will 
not  affect  the  bald  eagle.     Performance  standards  require  WEC  to  report  any 
sightings  of  bald  eagles  to  the  regulatory  authorities,  and  OSM  will  continue 
to  notify  the  USFWS  when  such  reports  are  available. 

Summary 

OSM  has  concluded  that  the  proposed  action  will  not  affect  species  protected 
by  the  Endangered  Species  Act  or  result  in  impacts  on  critical  habitat. 
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UNITED  STATES 
DEPARTMENT  OF  THE  INTERIOR 

FISH  AND  WILDLIFE  SERVICE 

Billings  Office 
316  North  26th  Street 
Billings,  Montana  59101-1396 


July  18,  1983 


Memorandum 

To:  Robert  Schueneman,  Chief,  Technical  Support  Branch 

Office  of  Surface  Mining,  Denver,  CO 

From:         Field  Supervisor,  Endangered  Species,  Billings,  MT  (SE) 

Subject:    Biological  Assessment  for  Rosebud  Area  D  Mine  Permit  Approval 
Rosebud  County,  Montana 

We  have  reviewed  your  biological  assessment  and  decision  on  the  Rosebud 
Area  D  Mine  Permit  Approval.    Based  upon  the  information  you  provided 
and  other  information  available  to  us,  we  concur  with  your  decision  of 
no  effect  to  listed  species  which  may  occur  in  the  project  area.  If 
conditions  change  which  may  change'  your  decision,  we  request  that 
consultation  with  this  office  be  reinitiated. 

Thank  you  for  your  efforts  to  meet  our  joint  responsibilities  under  the 
Endangered  Species  Act,  as  amended. 
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